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What 'kind of publication will- be useful to a. busy elementary *or middle 
school teacher? That \*as the question that CES I* s' Board of Directors 
discussed in 1978, The ansx*er> .we concluded, would be 1 a sourcebook 
describing practical and exciting activities to supplement and enrich 
science programs. , „ 

Here is oiAr first occasional Sourceho^«-we hope the first of* many! 
This one focuses on using outdoor school sites as laboratories, . 
"Occasional" rather than "annual" because we are committed to quality 
rather than to %he pressure of an annual deadline* ScKooi site labou- 
rs torieebeeaueertgh£- tl^re,vwh%re -you -are, ere opportunities to study 
the environment while practicing investigatory skills. 

Chief organizer, editor, and author of many of the activities was Man 
McCotmack, who accepted" the responsibility with grace and pursued it 
with vigor. We are 'grateful to him for his'dedication to this project 
Special thanks are due to Alan's wife, Susan, who drew most of the 
illustrations • _ 

Without authors, there would n^c be a book, and we appreciate the £ine 
efforts of the twenty people who contributed |manuscripts. Nor is 
there a book without a publisher . «Stan Helgeson, Bob Howe, and Pat 
Blosser of ERIC/SMEAC made it possible. We offer them o\ir sincere 
thanks , . 

Having completed our fir#t effort, we a*r& beginning* to think about the 
next one, need your ideas! Send us comments on this book, sugges- 
tions for themes of futurei Sourcebooks and offers to author 'activities 



/ Beth Schultz 

President, CESI 1978-79 



*CESI (The Council tor Elementary* Science , International), an 
affiliate of The National Science Teacher® Association, Is an organ- 
isation interested in improving t£e science education qf children. 
It; is an organisation OF teachers, presenting conventions and publi- 
' cation© BY and FOR teachera* 
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CHAPTER I 

HOW TO USE AVAILABLE OUTDOOR AREAS 
AS LEARNING LABORATORIES 
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WHAT THIS BOOK IS AW. ABOUT " 

* * 

by Alan McCortnack , * ,.• - - .. /-x. . 

4 ' • / „ : 

/ 

How much of the J' real" wqrld can be^ studied effectively jba classrooms? 
In indoor school Settings we of teh_*resort to vicarious learning by 
way of films, books, /and just plalri talk. /We as teachers .tend to- 
.forget that .what is really interesting to youngsters is what they <oan 
directly touch, see and explore^for themselves. To rephrase an old 
•saying, "The real thing is worth a thousand pictures I" 

To get to interesting "real"- things you don't need a fat school budget 
and a nearby pristine wilderness, All you do is step outside with 
your class, and use whatever "is there as a learning laboratory. And 
I really mean "whatever" is .there — pavement, .city streets, muddy 
schoolyard — any ^outdoor" site can be used as a' place for exploration 
and learning. All you need is a little courage, a lot of enthusiasm, 
and a few ideas about how to get"sta«ted. Once you try but a few 
activities and see how easy the whol-e thing is, you'll be hooked! 
The trick is to find some interesting problems that kids can investi- 
gate in their local environment, .Things like playground puddles, 
melting snow, and reflected sunl^ght^^^jpiie'caft -b6 -£&^c.ii»atinja»:'to- >'' 
study. Common plants and ^nijpalti:* /■fife^yV lawlf grass', ants * and city /-^ 
pigeons cdn be approachedvin .a .jgenu.ine, - sclent 1 fie, way/ ..Make _it %^ 
challenge for kids and you'll be surprised. wh^t ne^t* learning acti^^y^ 
ties can develop. In addition to learning some seiel&ific principles^* 
kids can also lear^i much about how to*do Invedtig^tldns, 'sQive prob~ 
lems, and make decisions. And, they just may develop, a little better 
attitude' about learning, more* curiosity about everyday things, and a' 
healthier respect for all environments. . 

The nice thing abo.dC the approach we are suggesting in this book Is 
that we, consider any science activity to be only, a starting point, 
much like a small seed that "can eventually grow; into a huge tree. 
.A scientific investigation of snow melting can easily move from the 
science of light 1 ? water, and heat into Eskimo culture (social studies)*, 
snow sculpture (art),. or fcmow syntu poems (language arts) . Any actlv*- 
. ity in this book can help kids develop a richer vocabulary"" and more 
interest in reading. When you get some genuinely challenging outdoor 
activities" going, with a grouV of youngsters, it soon becomes obvious, 
tha^t "everything is connected to everything else." So, we strongly ' 
^and enthusiastically endorse cutting across disciplinary lines. You 
imight call it- a "trans-disciplinary" approach. .,* # 

^Thls book is intended to be a Source of Ideas for outdoor learning 
activities appropriate for youngsters in ele'mentary, middle and junior 
igh schools. It also may be useful for anyone who works with children 
n outdoor settings: camp counselors, boy/girl scout, leaders, park 
recreation specialists, nature interpreters. We have not attempted 
to "peg" most of the activities as being appropriate for«-.any limited 




• • • 

age grpup of children. We feel that mok% q£ the activities can Be n 
/used ov§x a 7 wide range q£ age levels, so we leave decisions about % 
what might bfc .appropriate for any group of children £o eft^ teacher t v 
.leader of that group, > ' • • # ^ 

Chapter One of 4;his S oureebQok presents a variety of ijpmeral, approaches 
to ssing the outdoors for* learning ♦ Also, \strategies for developing . % . 
Jscjhoplyarda as learning laboratories "are suggested; 

The remainder of the Sou£cebo6k i& a collection of . kjd-testted activi- 
ties good for outdoor; settings/ .Many of the activities are suitable 
.for uefr in almostv any outdoor eavixpnraent, even a pavad parking lot* % 
% Othj^ #ctivit±<e^ ifocus 'on the ilrsa of environmental sites that m§y be 
'avauiGIe n^ar youiT~scnto^ 

Outf attfempf h«os been tso describe activities that are inciting, widely, 
usable, and designed strictly for outdoor use. ■ - 

Where possible, aqtivitieWhave been cast into'tehe foll^lng format: , 

Title :* We have ttied to invent titled, that reflect both* the fuj 
-of the activity and its learning focus. In many instances, otfr hope 
is that the title-4tself will pique a youngster's cutioslty./ For 
example, "Worm Grunt 1 * is a good, solid, ecological sampling /activity 
of worm populations. The "grunting, 1 " it turns out, is done by kids 
rather than the worms as kids need to <|xpeijd quite a bit of physical 
effort to Coax worms out of hiding. 

Focus : This is a short description of ttfe concepts and/or Skills 
developed by the activity. It also provides a quick capsulization # 
of the activity to assist the reader in rapidly understanding wha 4 t 
the activity is all about. * ' •» 

Chajlenge(s) : Using a challenge or problem-oriented approach to activi- 
ties id one good way^to stimulate youngsters' interests. We have tried 
to>state one or more crucial challenges for each activity. These can 
be u&ed by teachers as "bet~you-can f & f motivators, or simply as 
succfinct statements or problems to organize investigations around . 

Materials and Equipment : A* list of everything needed Is provided witfh 
each activity. In cases where home~m§de apparatus es required for an 
activity, construction plans are /provided in the. Sourcebooks Appendix. 

HQw-To-Do-It : These are suggestions for planning, organizing, and 
actually implementing the activities with youngsters. The £uthors* 
provide tips regarding appropriate study sites, how to motivate youngs 
stears, ways of .collecting data, and how to "wrap "up" the experience. 

Fu r t he r ~ Chall enge a : One solved challenge always^leads to new challenges 
(and those to new learning activities),. Here can be^ found a fgrw ideas 

. for related, but different* learning activities. These challenges are 
entirely open-ended, and solutions are' left to youngsters and their • 

, Ceachers. . ' * • 



& ■ . . 

Re f er ences ; Articles and books to give both teachers and students 
useful information related to' the activity, * 

V - - * ' 

We 'hope ycjji will give some 'of these, activities* a try. And-, more, 
than that, we hope you may think* of the outdoors around your school 
'as not a noisy and distracting 'place J but as a genuine laboratory 
for learning. One final warning: Caution-- these activities may be 
Uabit forming I r ' « ^ 
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HOW TO USE OUTDOOR AREAS AS LEARNING LABORATORIES-*- * 
A DOZEN DIFFERENT APPROACHES • ' 

by Elvin East 

There are as many approaches, to. an 6utdoor learning experience as there 
are different clashes going outside the classroom U> lvearn. All . 
approaches should be selected, developed and implemented accprglng t^o 
the needs and characteristics of J:he c^ass involved. , v Teachers, in .•" . 
roakdng^ decisions about whirch approach to use, must consider yhe ages 
% of students, their experience levels, "and the conferoi^abllity of ^the 
class. • i . . 

Following are twelve different approaches to outdoor learning. Descrip- 
tions are brief, but I hope sufficient to convey .ideas abou't when and ■ 
how to use each approach. Where possible, references are included to 
allow ypu to track down more comprehensive information about an approach. 

. The frhjrty^ This, approach is very simple and involves 

a minimum of planning. The idea is simpl* to integrate short outdoor 
activities with usual classroom lessons, 'A teachet prepares a number 
of questions that are*. assigned to individuals or pairs of students. 
The students have approximately 30 seconds to go out on the schoolyard 
and visually find an answer to the question. The questions can be the 
same or different.* Foil'ow-up discussion of the questions gives all 
students an opportunity to report their answers, Th!$* activity may be 
repeated a number of times during study of a single science topic or it 
may be used occasionally as part of lessons in virtually any subject 
area. . * * 

j * - ■ 

Examples of this activity are: in language arts, ask students to find 
objects beginning wl^B> particular letters; in science, to spot some-, 
thirig alive (in Dece\nber) j in social,, studies, to determine the oldest 
object in the schoolyar^; in art, to locate a particular texture. 

This approach is inexpensive and is an excellent method of introducing 
your students .to outdoor learning. It works well with any age level 
arid can build experience and positive attitudes leading >to more exten- 
sive outdoor activities in the future. The teacher and the class can 
use these brief experiences to develop' rules for acceptable behavior 
in outdoor settings. * 1 ' ' 

* 

References: 

Barge, 'D. "Thirty-Second- Field Trip." Connections, 3(A): 11, 
February ,, 1979 . 

Jones, 0, E. and Swan, M. D. D i s c pye r in r You r Env i ronment . Danville, 
Illinois: Interstate Printers anc I-ublishers, Inc., 1971. 



T.h]g:.> y^n-Mlnute Fie^d Trip t ^ The schoolyard or school neighborhood are 
home/ base for this app roach . : You adapt your activities t§ your grounds 
or immediate surroundings. , (Whether you Ihave a well~landscaped yard br 
pavement, th^re a?e a multitude of activities you can undertake instant 
itoinutos. Unlike the thirtyHsecond trip, this approach requires consid- 
erable planning. The ten-minute* limitation necessitates careful plan- 
ping as does the group work involved, ' Students can be .intensively 
/involved in. the planning, \and these activities can be used to practice 
/and develop skills th§t are required for a ,more <extensiv<3 ^subsequent 
//activity. 

* \ v ■ • • 

Also different fr<^m the thirty-second trip is the contrtil aspect, A 
lot of, attention should be given tp development of control procedures 
creation p£ good outdoor working relationship ^ * 

Examples oiS- ten-minute topics might be: for a primary class— to djraw, 
in cha^k, the outlitie of a DC-10 on the school parking lot, or to stomp 
it out in the snow on the playground, A middle school class might-jgo 
4 out weekly to make observations ^f a square meter plot. Daily we1rcfr€ir 
measurements could be an activity for a fifth or sixth grade. A high 
schdol class might triangulate the height of • the school or the width 
of a gully. * * 



References : 

Couchman, J, K. et al. Examining Youy Environment Series, Toronto: 
Holt, Rinehart & Winston of Canada, Ltd., 1977. 

• ■ 

Russel, H. R. Ten-Minute Field Trips. Chicago: J, G. Ferguson 
• Publishing Co. , 1973. ■ 



School Gardens : Many schools are reviving the school gardep approach, 
partly 'due to recent popularity of cost-consciousness, health foods, 
and home gardening. This approach should involve students in bqth 
planning and implementation. It is a ^ very easy area in which to fail, 
as any gardener can testify, so great care should be taken in planning. 
Students involved £n maintaining a garden may -develop a sense of 
responsibility and skills of, gr6up cooperative work sihce everyone • 
must carry his/her load in order for a garden to succeed. 

Many disciplines can be integrated tfi school garden activities s Soil 
studies can be done for geolo'gy, painting with food dyes for art, area 
calculations and production projections for mathematics, cultural and 
historical studies of specific plants for social studies, finding 
different names for the same plant for language studies^ and nutri- 
tion and diet planning for health. ' 

» Reference; ■ 

Comstock, A. B. Han^ Ithaca, New York: Corns tock 

Publishing Company, 1911. (Available in tirany. reprinted editions and 
still one of the "best sources of ideas for outdoor 'studies, ) 



Schoolyard Learning Situations ; With a little imagination (anc} peyK&£s 
some perspiration) teachers and students- can deyelop o/tdoor lc^rniri$- 
stations in almost any achdqlyard. For example^ w^atlfer stations c.&n 
be built by *kids,-or may be donated to school^by loo^l weather bureaus. 
Monitoring weather ian be a regular ^art of 4' clas©/ outdoor learning' 
program. 1 / . 



Bir'd-feeding station^ c^n be set up Un visual! 
air pollution monitoring statiorls can ala^ be d/veloped 
ldfttd is available , small temporary pond^oan hf dug ind 
biological colonization of these ponds 4*an beAonduc^fed 
"blind-walk" trails can be set up in 3 schop^yavd -where 
kids can follow a r6pe directing them throuj^ # a series bf sensory 
•experiences, % , 



8 c)ioo ly aird . S imp 1 e 
If unpaved 
studies, of 

Temporary 
blindfolded 



Schoolyard flagpoles or {jungle /gym$ provide ideal tfutdo^r stations for 
shadow studies. School/ roof tof>s can sometimes be goocj sites foir simple 
astronomy observatories. Andr outdoor puppet theatres and art^sketching 
'stjudios"* can be pleasant' places cjuring warm weather, • « 

/ 

/ > 



References; 
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Couchman, J. K. JflacBea*, J. C. , Stecher, A., &n& Went^irortft, D # F. 

Examining Yoj jjr E^yVr o nmen t Series/ ( As t roriomy , * Birds , The Dandelion f 
Ecp^ogy y Mafift^^ Places , Mini-Qlimat^s , ^ollut^ Run n ing 
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Xm p a c t ' r aiyjl EnyiVtonmen t a 1 . r A c t i ox\ J JP r o j a cts, » m Impact studiep, modeled after 
those dojie by \^)cpf essional ecologists, can be .enlightening long-term 
project/* In Wme stateg, most notably California, laws 
land d$yelopetsi to have ecological impact studies done o 

aites./The impact study involves censuses of plants and animals 
on thef development site, water quality s and drainage determina- 
and predictions of ecological changes that may result in the site 
development. This information is then used in arriving at a 
aj& to whether pefmits will be issued* allowing construction to 



menta 
livin, 
tion« , 
due to 
vde^ision 
t$ke plac 



/Intermediate and higher level^classes of 'youngsters can- conduct impact 
studies in their own communities. When a new paved parking lot, housing 
development^ or road is proposed for' th<*ir locals, kids can do their own 
plant, animal and water $(irveys of the development sites. They can then 
'grapple, with the problem of trying to predict, what ecological changes 
may result d&e to the/prop.osed construction. Then they can try to 
decide whether or not the construction seems justifiable. They quickly 
will learn that a j6b of compromising goes on in the "real" world. 
— 

Another kind of .impact study kids can conduct would 'be the after-the- 
fact type. Select some building, road, forest clearing, or fcther 
significant erivironmental change accomplished by human efforts. .Then , 




* s 



have kids survey possible environmental effects attributable to the 
paVticulai^ "development" project. , 

Environmental action projects directly involw* youngster© in trying 
to 'make .improvements in their; local environment®, "Litter Brigades" ^ ~ 
of students cap collect debris from roadsides x>r 'parks and , try to get 
^publicity calling attention to people f s carele&sness x*ith trash. 
"Recycling*Regifuents" ^can be organised tg collect and* recycle alu&inum 
cans, newspapers, or beverage bottles. "Pollution Patrols' 1 can involv'e 
kids in putting sos\^ pressure on industrial and automotive sources of • 
air and water pbllu^ion. x -* 
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Amidei, R^. (editor),. Exwironmant : The Human Impacj: , Wajifyijxgton, D„C t : 
National Science Teachers" Association, 1973, \ m f f 

* - ■ ' " / , 

Na t ure Tra ils: Nature trails can t>e,set up on a scho/^lyard, in a 
nearby local park, or on public wilderness lands. T^ils can be 
organized by a teacher or students: occasionally a prepared trail can 
be used. If a prepared trail is used, the teacher should preview it 
to be sure it will achieve the results desired. Some prepared trails , 
are quite elaborate with booklets, station signs,, even tape recordings; 
others are simple and are equipped only with a she£t of instructions. 
A nice quality of many nature trails is their selfN-guiding organisation. 
Students can often follow the trails by themselvefc and benefit greatly, 
front them* This takes careful planning by the tra^l builder, so novice 
• outdoor educators may want to use prepared tr^ls /tpd practice produc- 
ing their own trails*. * When making a nature fcr^il* remember that a 
trail becomes permanent* (right or wrong) ^ver^ easily , so it should be 
carefully planned to cause little damage. to the environment. 

Many nature trails have a central topic, which is either expended , 
clat^j^jg^ , exemplified , or practiced at each stop along .the trail, 
A very common, and sometimes overworked,. trail is the blindfold trail 
where senses other thran* sight are stressed. Other good trail topics 
are estimations, calculations, animal signs and homes, poetry, history 
of an area, local insects, and trees. Nat*r$ trails can be distin-* * 
guished from field trips in that a nature trail's stdps are always . 
specifically located and showcase permanent ^things C9 be observed. 



References: 

National Audubon Society, Inc. Trail Planning and Layout . New Y'orkr 
National Audubon Society, 1971, 

Sharps, G. W, Interpreting Your Enyirojrunentftft New York: John Wiley 
& Sons, Inc., 1976: Chapter 1^. 
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Field Trips: Previously described approaches may or may not iYivolve 
taking the class away from the school grounds. Field tri£s frequently 
do require this, and so additional problems „need to be considered: 
transportation, -expenses, and permission forms. Most schools have 
policies regarding procedures for field trips; and these should be 
carefully followed,, ' . • • 

, V • 

» I * 

Where a nature traij. consists of' a series of interrelated stops, a 
Jfield trip is usually a journey to a single location at which a number 
of activities may be undertaken. Though these activities may be inter- \ 
relate>3 by topic, they sometimes are not." Field trips require good 
organization and teacher control. A lot of pre-trip preparation and 
folloWup should be included. *S< • / • 

Natural settings, such as farms, forests, or rivers are good destina- 
tions for field trips; so are'museums and -zoos. If a river is visited, 
some activities might be: plant and animal population counts, water 
tests, profile drawings, water speed measurement's, wfcter volfy'i&© esti- 
mates, river history studies, erosion observations* and pollution 
tests. At a zoo, students might^cJkiss'ify animals by geographic origin 
or biological taxonomy. Or they could examine cage construction, inter- 
view keepers or veterinarians, or do indepth studies of specific 
animals. * 

References: 

Donaldson., L. and Donaldson, G. Field Trlps-^How to Plan and Use Field 
Experiences In Conservation and RegourcertJais^duKcatlon^ Austin/ 
Texas: Texas Education Agency, 1963/^™ ' 

Swan, M. Tips and Tricks i n Outdoor Education . Danville, Illinois: 
y Interstate Prln&e.rs and Publishers, Inc., 1970,$ , 



Urban Studies : t am identifying this approach separately from field 
trips because it has been ignored for so long by outdoor* educators . 
It" is jiot "necessary to visit a natural or pristine .rural setting to - 
have a good outdoor education experience. Urban settings have much 
to offer. This approach attempts to give students a different view 
of things they see around them every day in cities. 

For an urban study" trip you need not i&en Laave your school* t A trip 
to the boiler room for a study of how the'school is heated can be an 
enlightening experience. Most government agen<rtel\and many private 
industries, welcome well-planned visits from stmdenos. Many urban 
institutions have guided tours, but these should be supplemented with 
preplanning so students come prepared with questions and things to 
look for during the tour. Classes of older students might take trips 
in smaller groups, without a teacher, to a lawyer'^s office or to inter- 
view a .chiropractor. Others might visit a bakery, a hardware store, • 
or a, pilot's. school. Unusual occupations and everyday activities ,are 
equally interesting' 1 to look at very closely, Many of the 'activities 
in this So urc e boo k can be done in urban settings. 
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delph^a: Group for EnTS?^^^ 
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Day* Camping: Similarities exist between this approach and the field 
trip approach. But, the stress of this' approach .is so different it * y 
deserves separate categorization. Teachers, in' planning day camping f 
activities, normally stress camping skills'. SVudetits "take on responsi- 
bility for preparing m£aJ s^' and ^rganlaing -at- least ^art of th^-day 's 

. outdoor activities'. Social interaction and. development ,of responsi- 
bility are main concerns for this approach. Students share with neers ' 

'and teacher the daily functions they usually only experience with their ' 
families. This approach is often good for uniting a' class^nto a more 
cohesive group or for preparing youngsters for overnight camping expe- 
riences. * r ' ' * 

: # . • . ... 

The same types of 'activities may be used for both field trips and day 
camping. Some day camp programs, however, ai*e quite unique. For 
example, some recreate a day in the l^fe'of a farmer or pioneer. 
Students might spend the day helping with chores on an old-fashioned 
farm or working in -various stores in an old restored town and sharing 
a meal around a big harvest table. In lhe v evenlng kids learn what it 
was like before television or electricity was invented. They learn how 
to quilt, whittle, tie knots, or enjoy songs around a campfire.- Time 
spent in a teepee or in an old bunkhouse will be etched in students' 
memories for a long time. \ 

Ref erences ; * . 

Van Der Smissen, and Goering, 0. H. Nature-Oriented Activities 

Ames, Iowa:' Iowa State University Press, 1969. * . - ■ 

Marks, V.* Cloudburst: A Handbook of Rural Skills and Technology,, 
Seattle: Cloudburst Press. of- America, Jnc, 1973. 

■. / * 

Outdoor Schools : An outdoor school usually lasts three to five days, 
using half or all of a regular school week, , Sjtudents stay in sdme 
t sort of 'permanent buildings or under permanently located canvas teepees 
or tents. All or most food anSfl other services are supplied for them. 
Their schedule, runs" much* like a c t school, with morping and afternoon 
activities balanced with recreational time. Unlike regular school, 
they are involved with evening and night activities, • ' 

A week's activities might be organized around a theme such as: ."What 
does the future hold for us?" Interdisciplinary projects can be encour- 
aged: design furniture that use's less wood, make a trail, that does not 
damage the environment, study forest succession, look at the life cycle 
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of a tree, calculate the amount of lumber in a forest, or play games* 
that 'do not usa materials or harm th% environment % 

References: 

Hammerman, D. R. and Hammeyman, tyr M« ^^ ch t nj^ T i n J^L ^^iMSSEE' ' * 

• Minneapolis: Burgess Publishing CoT, 1971: Chapter IV. " * 

Shoreline School District No. 412, An Int ei;di^ Educa- 
tion Program; Seattle, Washington! Shoreline Public Schools, 1966 . 

School CampiTVR : Teachers interested in stressing Social aspects of 
outdoor pducmitw^^^ 

"eamping" implies, this experience usually involves sleeping *under can- 
* vas or in handmade shelters. Students are responsible for their own 
meals and f or 'putting^ up, or constructing their own shelter. .Many camp 
§kills are taught and practiced, and care is taken not* to damagfe the 
environment. Many activities similar to those of an outdoor school can 
be used, but the central theme of the week of weekend is the survival 
1 of the claps. i <* 

• . " ' \ ' * 

i * 

Student responsibility is often extended to include most Of the plan« 
ning for a school camming experience. At a winter camp they flight study 
animal tracking, camp cookery, snow profile studies, igloo building, 
anowshoe construction , snowshoe ga&es, plant winter endurance aclap tac- 
tions, and hypothermia problems of people and animals, 

* * ■ 

Referehtes: 

* ' 

MacMillan, D. L. School Camping and Outdoor Education . Dubuque, Iowa: 
William C. Brown Co., 1956. 

Thurston, L. A. Comp leti& Book of Campf ire Programs . New York: 

Association Press, 1960. ** 

ii 

Adventure Programs : To many, this approach is the ultimate in an out- 
door experience. The goal of this approach is to provide students 
with an exciting outdoor physical challenge or adventure. Expertise 
is required on the part of leaders of these activities* * Many schools 
have developed their own adventure programs, but m#ny others use 
expert-led "outward bound" type schools. A !fcot of pretraining is 
.required for students and.. teachers, including emergency and first aid 
technioues. Very careful and detailed planning is required to ensure 
the saw^zy of all invglved'i 

Adventure programs vary in length from a vew hours to several weeks. 
Often, brief outdoor experiences are used to develop necessary physi- 
cal and group participation skills before a major adventure is under- 
taken. Examples of this t^pe of approach are canoe tripping, white 
w&t$r kayaking, extended backpacking, saifing, # ski tripping; caving, 
and mountain climbing. 



References: 

Feam, G % SurviylnR the Unexpected Wlld<^ Tacoma, 
• Washington: SurvTv^ \ 

Osgood t r W. and Hurley, L, Ttie Sn^wahoe Book . Br&ttlesboro, (Utah: 
-Stephen "Greene Press, 1975, Br r f 

' 1 • • " : ";.■}'. ' " \ ' 

All of the varipus approaches to outdoor education described can 

provide exciting, wort&fthile, and Memorable experiences for kids. * 
Activities Included, in this Sourcebook can be used with" whichever 
-approach you choose. The Important thing Is to get your youngsters 
outdoors and engage .them -In chal lenging 1 earn ing episodes. 

r . . ' ■ \ • '•■ ' 



HOW TO DEVELOP YOUR SCHOOLYARD FOR OUTDOOR LEARNING 



by Ellen Vande Visse 



All too frequently schools are constructed on sites* that have been * 
leveled, drained, and denuded. Wetlands are Tilled, \>r massive erosion 
prevails. Finally, a few so#awny trees and a sparse lawn are* planted. m 
Indoors, there is design to. maximize education. Outdoors,' there is ajU 
ecological and educational desert. The vast expanses art* only <&nven« 
lent for rowsr of lawn mowers. A few pieces of cqI^ metal. playground 

*9M?:P < f l ?5.!f :. .?.Y.^.?3?MlZ/.ply^M down in a precise row. Ch i^d ggn are 

never asked what they would- like to have-on their playground. 

Y$t that site could be a vibrant learning facility, replete with pond, 
compost bin, nature trails, weather station, habitat plots, and arbore- 
tum. Enriching dull school sites can generate as much ^citement as 
being the season's champion in football — and maybe^morel* If the under- 
taking truly capitalizes oil th^ spectrum of resources a school community 
has, school site enrichment becomes a p£6ject to which everyone contri- 
butes. When students, teachers, administrators, parents, and community 
people team up to % fashion play equipment or beautify a courtyard, a very 
real "school spirit" results. Planning, scrounging materials, hauling, . 
pdanting, and building begin to spark a team pride that goes ^deeper than 
an athletic campaign. 



St&p 1 — Initiating; the Action ; Anyone can initiate the actioh. A 
parent was the motivator at one school; the student council started 
action at another. Sites have been enriched because of a single 
teachpr*or class. Others have been initially triggered by an interested 
citizen or principal. This person simply needs to be someone with 
vision and interest. The important path to Step 2 is to share that 
vision with a wide circle of people. The initiator must see that a 
* committee is organized. f 

Step 2— Set Up School Site Development Committee: Build on the notion 
of* "The more involved, the better," Invite a wide representation ot 
people to your first meeting. Include parents (mothers ajid fathers!), 
neighbor^, administrators, teachers, students, groundkaepers * and other 
resource people. Explain the general vision of , this -site enrichment 
venture. A motivational film, filmstrip, or slide presentation can 
help at this stage. Then walk your group through your outdoor area. u 
Assess what ?ou have, good and bad. Brainstorm ideas and record them. 
Do^'t dwell on practicalities or problems just now. Encourage dream- 
ing. List all ideas, ( ** 

Two other things need attention. First, set a date for- the next meet- 
ing of the committee. Second, determine x*ho else should be involved 
in this potential enrichment project and how to involve them: e.g., 
resource people^ staff, and students. Plan a procedure for enlisting 
their interest, support, and ideas before the meeting adjourns, 
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Ste p 3— "Presentation : The «ntire school *staff needs to feel a part of 
these beginning stages. They need to .see potential benefits to the!*? 
teaching. (For instance, mo^re art studies if the courtyard is land- 
scaped; more Inspired writing after a walk on the nature trail.) • Gear 
the staff presentation accordingly. Stress the educational values for 
students in sych an .undertaking'. • 

- 

Remember that the; custodian and/or groundkeepers are part of the staff. 
Without their support, tree seedling^do not get watered and' will prob- 
ably get mowed down over the summer. Ask for their help and always 
involve them. * ■ + 

S tep A-^ Exp^nd a nd Formalize the SlteXCoimntttee: Initial meetings are 

JuatL thati Shay nevflr jiave all Xh& pe opl e -y oald Xilce 4;p have involved * 

For this next meeting, seek out, resource people such as soil conserva- 
tion specialists, local nature center personnel, environmental and 
outdoor education coordinators, Cooperative Extension agents, land- 
scapes, landscape architects, forester^, Department' of Natural 
Resources or Conservation biologists, * 

! ' / - 

This stage assumes a rising level of interest and commitment. Projects 
and leadership have started to emerge. Choose a chairperson, secretary, 
treasurer, and photographer. Before adjourning, establish dates to tour 
other sites that are exemplary and to meet with an outside. expert T 
Determine hpw to gather student ideas. Finally, sett a date to estab- 
lish priorities — after site visits and further brainstorming. 

S tep 5~~ 6a the r Student Ideas ; The guiding principle ,is: remember 
students are^ the ones who play on the school grounds. They are the 
ones for whom any development is done. School site enrichment that 
is done strictly to look impressive to the adult eye completely misses 
the whole goal of schools: education for children. Children are 
rarely asked what they would like to have on their playground, yet 
they* re expected to love and protect it. And. as adults they're also 
expected to know something about land-use planning, public participa- 
tion realistic budgeting, etc. 

Site iShrichment projects can provide that training in the school's 
backyard. The planning process must involve the recipients of those 
plans' if student interest is expected. 

Gathering input can be done in various ways. Teachers can have indi-*- 
vidual classes submit idsas by drawings or lists.- A film or films tjrifS 
could be rotated to each class for reactions, discussion, and sugges- 
tions. The principal and staff could plan an assembly to introduce 
the ide$ of improving *the site. Or, student representatives elected 
to the School Site Enrichment Committee could submit models, sketches, 
and master plans. In "short, teachers simply need to ask what the 
students would most like to see on their school grounds* 

The committee .can then sort through them for common denominators and 
realistic projects.. Expect that four basic requests will surface 
whether the school is urban, rural, or suburban: wildlife, water, 



contour, and trees /f lowers . Among play equipment tJ>e-~most popular are 
the ones that move and haves? challenge. • . 

Step 6— Tour Other glteg : Arm your committee with cameras, and go visit 
some other playgrounds. Watch your youthful memibers~v-see which equip- 
ment sustains* intrigue aftet initial exposure. Take prints and slide 
photos if possible. - 

4 

* - 

Arrange to have someone from that school , or plark meet you at the site. 
Find out their problems, costs, and maintenance. Ask what areas hold 
student interest the longest. Ask for hisVher help in your planning. 
Report Tall this. back to your school as soon as the photos are ready. - 
Share your findings at the next meeting. 

Step 7— Choose Priorities: At the next. total committee meeting/ sort 
through #11 the ideas submitted. Whittle down your idea lists. Choose 
the mo^t feasible and popular suggestions to do first. Re^embe/ that 
momentum and credibility aTe at stake." It is wise to inak^your first 
projeet(s) short, highly visible, and easily reachable. Don ! t burn out 
the workforce on' a three-s^a^njLcrg cabin-raising on your first round. 
Choose one small project the group cai^ do well. Assume that good taenia 
coverage and esprit de corps will propel your committee through your 
other priorities later. 

Remember, too, that group decisions take time. -Pond proposals trigger 
fears of safety and mosquitoes. Hand-made play equipment raises imaged 
of slivers aficl aocidfen^s. A broad-based committee represents a wide 
range of concerns. This group's debate and eventual resolution will 
, determine .the commitment for or against the above. Most groups finally 
decide that children are educated to watch for street traffic and should 
learn water safety too'. The educational value of A shallow pond out- 
weighs the hazards. Host groups usually decide that improvised play 
equipment can be stur^r and yet large enough to be challenging. Good 
hand-bui^t structures are rarely less safe thah swings from a catalog. . 
Ultimately it is the group's decision that ttill determine the go-ahead 
and that will deal with any later complaints. 

Step 8 — Develop A Master Plan : First, find out ^hat the future plans 
are for the site rt and immediate surroundings. Ask what is below ground, 
- too. Second, assess the existing trees, contours > ball fields, and 
foot traffic patterns. 1 Draw "thVse into an ^ ^ ^ ing land-use map. Call 
upon the talents of parents and resource pe^^^^^ T " 

Now, try placing priority projects in various tt^^^ on themap. Dis- 
cuss the alternatives. Choose the best and have^four proposed site 
plan drawn up £^£, further presentations, hallway display; and cQnstf^nt 
reference, ^ \ 1 

Tncluder a maintenance plan fof each pr6ject % Too many groups plant 
trees or dig ponds anc^ t;hen neglect them. They look horrible later. 
And all too, of ten play equipment is erected and no one* is responsible . 
for replacing ropes or bolts later. 1 Plan that each project" .will need 
repair. Enjoyable things are vulnerable but valuable. There is 



tremendous preparation care, and hanci labor invested, and such commu- 
nity cooperation deserves tegular upkeep. It is better to ^plant one 
flowering shrub than a whole arboretum if that is the limit of the time 
and care ^at can be given. Simply designate who will maintain the ' 
improvement before you break ground, Master planning i&bften dis- 
carded in the haste to get started with a task* Magt^r plans do take 
time and are frustrating. Yet plunging ahead wi'th a school garden> 
Sor example, , may prove to be right in the tfay of *s future jogging " 1 
trail or a new underground pipe route; The laboriously constructed play 
equipment may be precisely where the new classroom wing will be built. 
It may mean falling into the same t^aps cities do**~lack of planning 
means constantly digging, up and rearranging,* 



Furthermore^ a'suddert flurry of pr^ 

input makes administrators reluctant, A well^i&iS plan assures easier 
funding than impulsive hodge-podge, 

Step 9-- Design A $ che^dule : Put. your master plan in a time frajune. The 
top priority project becomes PhasW One. The srecojiid one becomes Phase 
Two. Decide who is in chhrge pf each/ Work with a ch#tt like this 

one : • ... \ \ ' 



Phase 

1 

Z 

3 - 



Project 

Outdoor classroom 
Tire tower 
Pond ' 



Project Captain 

'* • . ' 

Leatj Bernstein 
Dick Merrltt 
Ralph Lazlo 



.Target ..Date- 

i 

May' 1st 
October 15th 
.Next Spring 



Step 10-~ I dent i f y , the Resources Needed : , Draw up a list of the .kinds of 
people, materials!, maintenance, a^d costs Anticipated. Look /for talents 
among yoyr parents and community. Materials can often be found in ybur 
community. Publicize what you n^ed donated. Scrounge! Follow up witlf v 
thank you's every time. One school paired a ^iano -"giving tree" for 
the hallway* Each new donation of 'time, materials, or money warranted r 
another new leaf on the tree with the donor f s name on it. Students who 
did any work on their\nature trail could bring in a T-shirt or sweat- 
shirt and have it silk-screened to read "Greenridge Trail Blazer" on „ 



a trail logo, 
tributor. 



The logo was also used on ^tatiqnery to thank each con- 

As stressed, plan on maintenance. List: each 1 long- range maintenance need 
'anticipated. Establish who is in charge when the construction fun is " 
#ver. Whenever possible, make structures permanent, Don T t wait to see : 
if posts will be pulled out of the ground; set .them in cdncrete ini- 
tially. Use treated lumber or plenty^of wood preservative on wooden' 
parts. 



\ 



Estimate costs for materials. GoOjd-sixed tree saplings and treated 

lumber will probably be the most costly. ? Other , materials can usually 

be afforded or donated. / 

S.tep ll^Desiffl A Funding Plan; Note that this worry is at the bottom' 
of the list. First decide what is wanted; don't get'bogged down in 
How do we raise money?*" discussions^ 



ti 



"V 



Plan finances tor each phase. Look for a variety of funding sources 
fpr the different components. Involve the children as much as possi- 
ble. TKe more effort they invest, the more protective they feel. x 

« • .• 

f 

Step l2--Pre8eYit 'the Tota 1 Plan : Present $11 these components: 
educational value, costs, safety, materials, maintenance, funding f . 
plan", . committee composition, procedures taken, master plan> etc. 
Good salesmanship means using graphics, practicing beforehand, and 
'selecting convincing speakers. /'Emphasize how that group will benefit 
from the venture. ' 

Present the plan to each group that grants permission and/or may- con- 
tribute or cooperate: student council, school board, parent group, 
maintenance personnel, boy scout troops, etc. Solicit support, per- 
mission, and enthusiasm! 



Stefcjy^ Phase One : Planning and preparation for such 

a project as installing numbered nature trail posts or a play equipment 
complex may take months. A calling committee can be soliciting dona- 
tions by telephone all winter while planning proceeds. Donated 
mate^riats .ar^ustockpiled as they come ir^ 

The actual construction prfrty may only t/ake a weekend or two. If the 
project captains are well-orgairt^dapxa personally line up their work 
crews and topis, structures rake shape quickly. Often wives are 'hammer- 
ing aogi sawing right along wlta* husbands, -or gpreading a lunch feast 
for hungry (and thirsty I) crew&\ 



^ Involve the children Jas much as 
woodchips, dig post ho\es, tamp 
more sweat and involvements — tht 



ssible. .They can prune trails, spread 
sts, paint, haul materials, etc. The 
tore pride in the finished product. 



Following is a brainstormed list of some possibilities for schoolyard 
development. Does it give you some ideas? • 

j 




1 * 
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Possibilities for Your School Sit© t 



\ 



Brush piles 
Food plot for animals 
Weather station 
Trees * 
Flowering shrubs 
Organic garden 
Compost bin .* 
Arboretum 

Sand box\ 

* f 

i 

Nature trail 
Outdoor classroom 
•Pond / 
Glacial boulders 
Ge"ology area 



■ f 



Wild flower and natural field area 

Decaying logs and trees 

Stumps 

Graffiti boards 

Stage or amphitheatre 

Outdoor (booking and camping area 

i 

Mounds and hills 

Bir4 feeders > baths, -houses 

Footprint patio - 

Windmill % • r 
* • *» ■ 

Soil profile 



Puppet theatre 




Telephone cable spool stack 
Obstacle course 
Log roll 

Tripod "crow 1 s neat" 
Jogging course 

swing 
Culverts 
Balance poles 
Paint on asphalt - 
Adventure playground area 
Water wheel 

Christmas tree plantation 

Shpab ijtursery 

Old cabin cruiser ' 

Plant succession models 

Baseline, benchmark 

Shrub snow fence 

Solar system model 

Maple syrup tapping demonstration 

jHopew^li Indian mound model 

Pioneer cabin knd garden 

Old fire engine 



Add your own ideas t 
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Activity //I 



J 

THE GREAKEI.NG GRACKUS ANT) OTHER ODD CREATURE? 



r 



b$|Alan McCormack 



Focus ; Biologists believe that animal specie© have evolved through long 
periods of time to &dapt to quite specific environments and ways of life«< 
Specific characteristics of animals enabling them to gat food, move, pro- 
tect themselves from anemias,' and survive adverse conditions are ger\©rally 
classified as biological adptations. You can approach the- study 
of animal adaptations in two ways:, 1) the conventional way—have students 

9_b^My^ actual instances of artimal adaptati ons; or, 2) the creati ve J_ ... 

approach— have youngsters consider an environment and invent creatures 
with adaptations suitable to the situation, ' Both methods have merit, and 
both should be u$ed. This activity is 0 an example of a creative, inter- 
disciplinary approach to the topic. N 

Challenge: Create imaginary creatures biologically suited to a specific 
environment. Write a short science fiction story about the creature . - 

\\& t %$t& l& a nd . E ^ uip m e^ 

Egg cartons 

Toothpicks or twigs % , • . 

Plasticene clay . " % 

Tempera paint and brushes 

Rubber cement 

Scissors 

String,, pipe cleaners, cotton, othei/ miscellaneous construction 
"materials (optional) 



How-To-Do^^^ : Divide your class iftto 2-4 groups and assign each group 
a different outdoor study area. Each group should be instructed to care-, 
fully explore the assigned environment, and consider the following ques- 
tion^: v . 



1) What might an animal, use for food in this environment? 

2) Where might ifc live? * V * 
13) How would an animal that lives here move? 

4) How, would an animal living here protect itself from enemies? 

5) What sense organs might* the animal have? 

Now, each boy hnd girl is invited to build a model of a creature they 
feel would be suitably adapted to the environment; The only rule is 
that th&y should use some portion of an egg carton for the ma^ body 
of the animal • Other pieces of egg cdrton, paper, jsmail sticks, etc. 
can be quickly attached to ,the egg carton body with quick-drying rubber 
cement. Pieces of plasticene clay will also stick to the egg carton 
bodies, and can be molded into various shapes. Finally/ the entire 
creature can be. coated with tempera colors to makfe a finished creature* 
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When creature-construction is finished, and while cement and paint are 
drying, youngsters ean write a brisf. story or poem about their ere&~ 
tures. A list of questions like the following will help them organize 
their thoughts: 

1) What is your creatures name? . (Th? "Greakilng Grackua" was one 
name suggested by a youngster— thus tha sourea of the n&tna for 
this activity.) 

2) What does it eat? * 

3) "Where does it spend most of its time? * ^ 

4) Favorite activity? - , ; *• - - 

5) Best friend? 

4 

6) Unusual abilities^ 

■ > 

7) How does it protect itself? . 

Now/ kids can place their creatures, in the environments they were 
"adapted" for. The entire class can tour each study area and share 
their creature stories. Or, you can invite another class to vi$JUr-> 
and see how many of the animal-models they can find. This woulLdU 
provide an. idea of how well the "animals" were camouflaged. 

farther Challenges ; 

1) Invent a home for your animal. Build it! 

2) ^ Now observe actual animals (or pictures) and list all the adapta- 

tions they exhibit, ' , 
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Activity iK 



VT DOG DOING? 
by Ronald E, Beiswenget 



WHAT IN THE WORLD IS THAT DOG DOING? 



Bogus; What in the uyefrld Is that dog doing? If you haVe a pet dog you 
have probably said something like this mor^£han once. ^ Dogs have inter- 
esting behaviors and it can be ; challenging &nd fun to .wHtcn what they do 
and try to figure out why they are doinj| it* This la mor& difficult 
than it sounds. Dog behavior is really quite complicated. Some of the 
things that dogs do are a carryover of behavior which wqs important to 
their ancestor?, the wolves, O^her behav ior p atterns hav$ dev eloped 
during ttie longer period of time dogs snd humans have been associated 
(at least JL0,000 years). Humans have also deliberately produced breeds 
of dogs which are very dif^rent in appearance and behavior. The neryoue 
yipping Toy Poodle is quite a contrast to a calm^.slow^moving Bassett 0 
Hound or a lumbering Saint Bernard. Some dogs are great. hunters, while 
others are better at bein§ watchdogs or playing with children. 

Studies of dog behavior c aft be used Co develop^killa of observing, 
recording data, making inferences sind experimenting. 

Challenge s: Find out if a dog can communicate with people. Observe 
dominant and submissive behavior of do§s. Study the behavior of a stray 
dog. Train .a dog to do something. Compare the behavior of a dog in its 
home territory to its behavior in a strange territory. Give a dog an 
intelligence tept. 4 . . 

b . 

Mat^ r ial8 i and Equipment : 

Pog(s) to observe 
Paper and pendils 

How-Tp^ ^ p- I t : These activities are best done as independent projects by . 
individuai s tuden t s or small groups working outside of formal school 
hours. Studies of dog -behavior can be excellent "take-home" challenges 
for kids to use in extending a larger science unit on animal behavior. 
Here are ideas for investigations. If more extensive information is' 
required, it can be found in the references included below. 

1) D oes your dog "talk"?- Watch your dog carefully for a few days. MakS 
a list of the things your dog "tells" you. For example, how do you 
ktipw when it is affcaid," happy , angry, sad, hungry, or when it wants 
to/go outside? Describe how it "tells" you these things. , Does it 

line, bark, jump, w^g its tail, lift its ears? Watch carefully and 
feitifc down as many details as you can. 



2) Who 1 a the boss? Carefully observe your dog, and other dogs you see, 
and take notes describing ,what they do when they meet othef" dogs or 
people. Do they show dominant or submissive behavior? How does 
your dog react when you scold it? How does it react to members of 
your family,' your friends or to strangers? 

25 
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3) Stray dog study. Follow a stray dog. Take riotes on where- iL goes 
and what it does (you may need a bicycle for this one), Alan iJeck 
studied the behavior of stray dogs in the city of Baltimore. Me 
wrote an article about some of his observations of a dog named \ 
Shag, (Reference is included below.) Kids may want to read it $o 
get some ideas for their studies • 

h) Train your doft. Rea,d a library book to learn about cfog training, 
^\ Train your dog arid take notes describing your training methods and 



how your dog. reacts 'to thern^ ^ 



5) Home Sweet Home. Find out if your dog behaves differently on its 
home tetfritpry than it does in other areas. Arrange for your dog 
to meet: ariather dog in a neutral araa like a park t Have them meet 
again in your yard (your dog's territory) and in the other dog's 
yard (the other dog ? s territory). Observe how both dogs behave and 
take notes on what; you see. Both dogs should be on a leash when you 
do these experiments. If your dog or the other dog is a known 
fighter, it might be wise to skip this activity. 

6) Gjye your an intelligence Kathy Coon has developed an 
intelligence test for dogs (see References for a source of this 
test). The test is made up of ten separate tests to show how well 
your dog remembers, solves simple problems, and reacts *to certain 
situations. Results can be* compared with how well other dogs have 

. done on this test (see list of References). 

References: 

Beck, Alan M, T he Eco logy of ^ Stray DogjS » Baltimore: York Press, 1973/ 

Beck, Alan M. "The Life and Times* of Shag, a Feral Dog in Baltimore. 11 
Natural History . 80(8): 58-65, October, 19^71. 4 . „ 

Coon, Kathy^ The Dog Intelligence^^ New York: Avon Books, 1978. 

Fox, Michael W. - "Does Your Dog Talk? 11 ganfter Rick *s Nature Magazine . 
11(6): 35-37, June, 1977. ^ ' F 

Fox, Michael W. Unders t a nd infi Y o ur Dog . New York: Bantam Books; 3,977*. 

it » « 

Kohl, Judith and Kohl ,. Herbert . The View from the Oak; The Private 
Wo rid of m 0 1 he r C r e at u re s t . San Wanc^ , 
1977, . 

Loren2» Konrad. Man Meets Dog . "Baltimore: Penguin Books,, 1964. 

' • * 

Roeaer, Kenneth D. "A Dor's World View." Natural History. ^2(7)": 
12-18, August/September, 1974. 
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■ Activity #3 

COURTSHIP AND MATING, OF BIRDS . "' . -V 

by. Alan McCormack 



Focus; Many different types of animal© exhibit complicated courtship 
and mating behaviors Biologically speaking, ,the intent of t\ese 
behaviors is to insure that healthy male* and female members pf the * 
same species form reproductive pairs^ fo* concept i6n, birjth, and nurtur- 
ing of a new generation pf tine species. Birds are ideal animals v for the 
study of these reproductive behaviors, " They are large enopgh to be. 9$en, 
easily and have well-developed courtship, ne&ting, and ^care-of.-young x 



behaviors . 



Challenge: Observe and record the reproductive behavior of a pair o£ 
bi£ds. <^ 

M&t^ Equipment : 

Binoculars or telescope 

Notebook and pencil 

Tape recorder and camera (optional) . 

flow-To- DO- It : This activity must be conducted during the airing, the 
normal mating season for most 'birds in the* United States. Vejry early 
in spring, have youngsters start looking for possible mating pairs of 
birds. Different spe'cie^ exhibit! "somewhat different behaviors, select 
different nesting sites, and establish territories of different dimen- 
sions. But whatever the species, the birds exhibit an unusually high 
level of activity and can be observed in the same location for several 
da^s. Most birds make themselves very conspicuous by loud, prolonged 
singing, ,chasing other, birds and animals 4 away,, and in general 11 staking 
out" their- ow» territory for nesting.- Xou don't 'need to visit a pris- 
tine wilderness area to observe nesting thirds. Trees of city streets, 
parks, and school yards are frequent nesting sites, as are the eaves 
and crannies of urban buildings. 

When several reproductive pairs of birds have been located,, a group of 
youngsters can be formed to study each bird couple. The observers 
should.be cautiohed' to maintain enough distance from the birds so they 
do not frighten them. Each group of observers might make a rough map 
of the area where the birds are nesting, and try to estimate the siae 
of the territory the birds have "staked ^out. 11 ^hen, they can try to 
answer questions such as these: - 

1 

1) When were % the male*and female first observed together? (Keep 
records of dates.) 

2) Which is the male? The female? Do they behdve differently or ' 
appear to have different roles? 

3) « Do these birds protect their territory? If so, how? * 
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,4) On what dace did neat-building begin? What materials do they use 
to build their nests? . Do both birds help build the nest, or 
just one of them? How' long does it take for the next to be 
completed? 

3)' When were* the eggs laid? How are they cared for? How long does 
* it take them to hatch? 



6) Do both parent bi 
is brought? 



rds bring food for -the young? What kind of food 

<Sb« 



7) How long before the young J>irds leave the nest? Does the bird 
"family" stay together after the young can fly on their own? 

If eaph group of kids can borrow a pair of binoculars or a telescope 
for observations, their studies will be greatly facilitated. If equip- 
ment is available, kids mJ^ght try to photograph various parts of the 
birds' reproductive cycle and tape record sounds made by the birds. 

As a wrap-up for this activity, each group can present a report of 
their observations to the entire class, to another class, a parents* 
group, or even a local bird club. 

Further Challenges : 

1) How do bird's eggs - develop? Try to incubate some fertilized chicken 
eggs In a home-made incubator. 

* ' 

2) Make a collection of birds' nests. (Do this in autumn after leaves 
have fallen,) Try to fln<j out the type of bird responsible for 
building each nest. . ( 
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Activity /M 



THE MYSTERY OF THE QOLORED BIRDSEED 



by Alan McCormack 



Focus: Do birds perceive color©? If so, are they more attracted by 
some colors than by others? This activity is aimed at finding answers 
to these questions by investigating the responses of feeding birds to 
colored birdseed. 

Challenge; Find out If some 'of your local birds ar© attracted to%pecl- 
flc colors of *?&L-&ke&ULy -colored bird^^d* — 

Mat e r i a ^ : 

Box of birdseed *• 
Set of! food coloring dye© / 

Old be|i sheets or large pieces of cardboard ' 
'Several jars or tin cans . ' ' 

How^Tpi You might begin this activity with a discussion of color 

vision and color preferences of people. Point out that paople become. _ 
accustomed to certain colors being associated with their usual foods* 
For example, mashed potatoes are always white, scrambled eggs are yellow, 
peas ar^ green, etc. Suppose tjhiat mashed potatoes wer*e Suddenly greeh, 
scrambled eggs* red, and peas were white! Would you still eat them? Or , 
would your dietary preferences begin to change? 

*/ 

These interesting questions abbut the influence of colors on people's 
food choices can be equally interesting when applied to the behavior of ■* 
birds. Do you think birds can see colors? Will their food preferences 
be ilto|luenqed by colors?" Try this investigation and find out. 

1) Obtain a boV of birdseed. Have youngsters sort the seed into pil^s 
of the same seeds. Keep only the two or three piles of the most 
common seeds, remove' the smaller piles of uncoijgnon seeds (to be fed 
to birds at some later time) • 



2) Place one or more old sheets or large pieces of cardboard in your 
. school yard, a park, vacant lot or any other convenient place you 

know to be visited by ground-feeding birds. These sheets or card- 
board will form feeding surfaces for the birds. Bq, sure to stake 
them down securely so thoy won*t blow away* * 

■ * * 

3) Count out^OO of each type of birdseed , you will use for the inves-' 
tigation. Spread the counted seeds over the feeding surfaces. 

„ ..... . 

4) After one or two days, collect and count the seeds birds have left 
on the feeding surfaces. Record this information. 

■* 

5) Now, repeat the experiment using dyed birdseed. For each 100 seeds 
of the same type, dye 25 blue, 25 red, 25 green, and leave 25 natural. 
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Thfe seeds can be dyed by dipping them briefly into food-coloring 
dye. After the dye has dried* spread the seeda out on the £eed~ 
ing surfaces as before, 

6) After the same time period as was used in the first part of this 
investigation has passed, again collect any seeds that remain on 
the feeding surfaces* Count and record. 

Youngsters should then be encouraged to consolidate all data in simple 
bar graphs and 'interpret. Do the birds appear to select any color more 
than others? Do they tend to reject any color (s)? rt Do they prefer 
natural to colored bird seed? 

Further Challengaa : « / 



2) Try a similar experiment using dyed bread crumbs instead of bird- 
seed. : 

3) Does the color of the feeding surface make any difference in 
attracting birds? Design an investigation to find out, 

4) ~Does the taste of birdseed make a difference to birds? Coa,t some 

birdseed t with honey, some with alum solution, and lea*ve some 
uncoated. Do an investigation to find out if birds prefer or 
reject any of these birdseed types. 



Try a similar experiment using a bird feeder. 
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Activity it5 



THE GREAT INTER-ANIMAL SPEED RACE . * 
by Alan McCormack , * 

Focugt Which moves fastac~~ant or ground beetle? Can a centipede out- 
race a spider? H^re is an enjoyable game-like activity suitable for 
any outdoor learning iaboratory~«*even paved areas. 

Challenge : Capture surface-moving small animals from youfy local : 
environment, and race them to find wfcich ones move fastest. 



jfa t e r ^ ; / 

CES1 Bug Catchers (see Appendix)^ 

Sweep nets (optional) 

String 

Chalk or marking pen \ 

Large cardboard (if^pavemeht is unavailable) . 

Air^vepted holding jars — . 

Garden trotyl for digging up earthworms (optional). - 

Hox^To^Po ^ 1 1 : Select an outdoor study area and have ki<is use CESI Bug 
Catchers, neta, or other devices to capture (without injuring) any small 
animals present (spiders, insects, worms , larvae) ♦ Temporarily store 
the captives in Jars or other containers; be sure air circulation holes 
are made in -the container^ 

Now for the race. Make a race track* by drawing a series*, of concentric 
circles with chalk and string, on pavement or with a marking pen and 
string on a large piece of cardboard, 

t 



\ . 




/ 



Race, trfnoc 



Tie one end of the string to the writing instrument and hold the other 
end with your thumb to draw the circles. For each race, place the small 
animal contenders at the "bull 1 s*-eye ,! center of the ra<;e track. Jhe 
concentric circle arrangement of the track insures that each animal wi;U 



travel the same distance to the finish line (outermost circle) no 
matter which direction it^starts off." Set a time limit for each 
race—about -three to five minutes is right* You might want to run 
several "heats" before having a "grand championship" final event. 

Further Challenges ; 

" . ' { . 

1) Keep records ©f times for various animals to traverse the race track. 

j 

2) Determine speed- rates of the various racers. 

3) Try to see if speeds can be increased by- using bait', noises, or air 
currents to stimulate the animals. 

Note ; Retnrn-irtl- Htxlisalsr-unharined to their naturalThabitat at "the eph^ 
elusion of the activity. 
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Activity #6 

THE GREAT INTER-ANIMAL WEIGH$~PULLING CONTEST « > 
by Alan McCormack 



Focus: Which has more pulling power-^grasshopper or cricket? Snail 
or aarthworla? Is It r&ally true, as some books "insist , that an ant <jan 
carry a load 50 times its own weight? Kids love a good contest, and 
this one is almost certain to pleas©, * 

ChajLlen^e : Find ways to compare- the weight~pulling abilities of small 
animals that llye in your locale. 



Mater lalA , and Equipmen t ; 
Spool' of thread 

Pieces of cardboard (30cm x 15cm or larger) 
Quick-drying epo^y cement 
Watch or clock ■ 

Lettuce scraps , 
Metric ruler 

Large supply gi^ same-sise paper clip|f 

Sweep net (optional) 

CESI Bug Catchers (see Appendix) 

How- To - Do- I t : Go to an outdoor learning area sucH as a vacant lot or 
park. Divide youngsters into groups of four or five* Have the groups 
capture small animals such as earthworms, snails*, and varipus insects, 
A homemade sweep net might come in handy for capturing flying or 'jump- 
ing insects. Caution the youngaters not to injure any of their 
captives* 

When each group has captured at least one~cont$nder for the weight- 
pulling contest, discuss how thread may be attached to the various x \ 
creatures. Gently tie a thread loop around insects or worms (not on V 
legs); use quick-drying epoxy cement to attach thread to shelled^ * 

animals, such as snails. Now you are ready for the main event, 

■• . ■ . 

Kids can place, their thread-harr essecf^animals 6n flat pieces of card- 
board, arid attach paper clips as weights to the threads. Lettuce can 
be used as an inducement for snails and vegetarian insects. Pecide 
upon some^ minimum pulling distance (example: 5 cm) and time limit 
(perhaps 5 minutes) and have kids observe the animals pulling papeif 
clip loads as shown: 
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•Gradually increase the number of paper clips until the animal is unable 
to pull the load. Keep a data chart like the following: 



Contender 


* Maximum // of paper clips pulled 


Grasshopper 


u 


Earthworm til 




Earthworm #2 




Snail 




Ground Beetle 





If you have -a -&eal^ sensitive enough £o -we^gh -the em ail -aniiaaWy tsonie 
kids may be able to calculate body weight/puiling power ratios. Or, 
they might estimate how much each of the animals could pull if they 
weighed as much as a 100-lb. person. 

A follow-up discussion might be built around the question: "What makes 
small animals so strong compared to larger animals? 11 Or kids might ■ 
write short science fictidtl stories with titles such as "What I Would 
Do if I had the Strength of a Snail," 

Fur ther Li Chal lengeg : 

1) Which animals are best at pulling weights up \i inclined surface? 
Try to find out. '~ 

2) Have animal tug-of-war contests. Be sure you don*t injure the 
• animals, ■ ' 

Note: When these contests are finished}, all animals should be placed 
back into the environment they came from.- 




I. 

TREASURE HUNTS OF DANCING BEES 
By Irwin Sleanick 



Focuss Communication plays an important part in any society — insect as 
well as human. Karl von Frisch, a European Mp log! sc., has, done exten- 
sive studies of honeybee communication. He observed th^tjjee® communis 
cate to each other through a series of dances. When worker bee© find 
nectar-laden flowers, they return to their hive to direct the other 
workers to the food. * • 

J When ~the- ueetai -^source -irsr-ireaTr "the 1rtwv "the ^bee does a f igut©««elghl: 
dance, with the middle straight "run" of the figure eight pointing in ' 
the direction of the food source. The scent on the bee^ body informs 
the other bees what type of flower she' has found. 

>->- 

If the nectar is some distance from the hive, the bee does a "waggle" - 
dance, in the straight run of the figure eight/ (She "waggles" her 
abdomen from side to side.) The time taken in the waggle danc^indi- 
cates how far away is the food source. 

^gllgage: Quickly locate a "treasure" of aromatic food by observing 
the dance of a "fallow worker bee/ 1 

Materiala and Equipment : . 

Aromatic eandy or mpi (spearmint, peppermint > cinnamon or clove) 
Food exttacts of scents to match your aromatic candy or gum • * 

Candy bowl , ... ' 

Dance music on cassette in portable tape player 

How-To~-Do~It : Begin by asking children how they would tell someone 
where to find a hidden treasure. Note that direction and distance 
from reference points are important parts of any communicated -instruc- 
tions. Then explain how a worker 'bee communicates the location of 
nectar to other xrorker bees by performing a dance in the hive. Demon- 
strate *how the bee might communicate through a dance as follows: 

a) Move in a large "figure eight," 



Activity in 




b) Mark your middle run in a direction 'pointing to a "treasure." 
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c) Make as many short steps in the middle run a§ there are step§ 
from the end of the run to the "treasure." 
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Have several kids try to sm if they can understand your communication 
'and find a previously planted "treasure" (piece of candy, gum, or 
Kool-Aid drink) . 

V 

If you wish, you can make the communication dance more authentic: 

4 

a) Have the dancer "waggle" a number of times during the middle 
run to indicate how many treasures are to be found (i,©., 
two waggles «■ two pieces of candy) . 

•* 

b) The dancer might have scent of the treasure on his hand 
(peppermint extract) ' > 

c) The dancer can designate other "bees" to go find the treasure 
fcy capp ing Thwwlth "anT annae*'" tlong pTp^^TeaWrs) ♦ " " 

After some practice with basic rules of the dance, kids can try using 
it in a large outdoor area. The steps of the middle run can be used 
in a ratio' of 1-10 or 1-20 steps taken in actually moving after the 
treasure. The teacher can have treasure hidden at -various places with 
treasure locations written on cards to be communicated by the "dancing 
bees . " 

Children who are able to handle an* additional variable may recognise . 
that the dance of the bees is not performed in the open room or field 
in which the treasure is hidden. Bees waggle-dance on the inside walls 
of their hive. The locution of the food is communicated with reference 
to the position of the sun in the sky. When the run is downward, 
workers must. fly from the hive away from the sun. When the run goes 
up the wall, the food is on th& sun side of the hive. The upward and 
downward angles of the run communicate the exact course a worker must 1 
fly after it leaves the hive. 

To play the game with the sun and the hive as points of reference, 
proceed as follows: : 

■ 

1) Designate a point in the field as the door of the hive. This 
point may be an object such as a flag pole or first base in a 
ball field. 

* m 

2) Hide the treasure* Notice how the sun shines on your body as you 
9 move ivom the hive to the treasure. 

3) Set up the dance^ circle in the classroom. Assume that the sun is 
in one position in the room. 

If worker bees must fly away from the sun, make the run of 
the dance away from the sun. 

« 

If worker bees must fly into the sun to find the treasure, 
make the run of the dance toward the sun. 

if the trca 8 ,re is to the riant! of h. sun about 30° (at one 
o'clock) make a run of thd^^aggle dance equal to 30° to the 
right of the sun. \ 
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A) Keeping othf&r factors the same as above , release students from the 
classroom hive to seek out th& treasure In the field, 

■ r . - 

Discussion following those activities might examine differences betwaan 
human and hon&ybee communication systems or children*a idaas about how 

other animals pommunieate* 

* .... 

Further Challenges : , ' 

1) Observe ants, birds, or dogs and look for evidence of communication. 

2) Find out what* "triggers" a worker bee to sting another animal. 
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Activity #8 



TAKE A FLY TO LUNCH 



by Beth §ehultz 



Focus: We usually say "Ugh" when, rt© see flies because we associate them 
with garbage and filth; They irritate us when they walk on our skin and 
they are known to carry germs on their hairy legs. We hate to have them 
walk on our food because they contaminate it. 

But flies do have some ecological value as scavengers, and they can be 
fascinating to watch a© subjects for study of insect behavior. 



ChaHfjage: Watch a fly lay eggs. 



H ox f-To - Do- 1 1 v This is best done on a warm sunny day during warmer months 
whan flies are prevalent. Find a quiet and undisturbed outdoor location. 
Put a piece of raw meat on a flat board or stone in a £lace where you 
can conveniently watch it. Check the setup every few minutes to see if 
flies have found the me#t. When you see a fly on the m^at, sit nearby 
and watch- Does tthe fly eat the meat? If so, how does it use its mouth 
£n doing this? tfoes the fly lay eggs? If so, how? How many eggs are in 
a cluster? What color are the eggs? 

After observing flies* behavior consider this question: What role do 
flies play in an ecb&jrstem? » 

# 

1) When a fly egg hatches", what emerges from it? Set up an experiment * 
to find out. 

2) Are flies attracted to certain food substances more than others? 
Set up an experiment and investigate this question. 



Reference; 

Dethier, V. G. To Know a Fly. San Francisco: Holden-Day, Inc., 1962. 



Materials and Eq uipment: 



A small pitece of raw liver, fish or other meat 
Hand lefts 
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Activity #9 



SIMULATING VISION OF SLUGS AND WORMS 



by Alan MeCorraack 



Focus : Many Invertebrate animals, like snails* slugs, worms, and many 
insect larvae, have visual systems quit© different from those of verte- 
brates. Their "eyes" lack lenses and other complicated parts: they 
consist of a relatively simple group" of light T sensitive cells. It is 
highly unlikely these simple "eyes" form images at all. Biologists 
believe they only function in giving the invertebrate anitnals informa- 
tion about relative Intensity and dire ction of li ght. 



Challenge : Experience what it might <be like to have the limited visual 
abilities of slugs, snails, or worms. 

m 

l^te rials and Equipment; 

Paper bags (larger than pupils' heads) 
Waxed paper 

Masking or cellophane tape * 

Pieces of rough cloth (burlap) . * e 

Flashlight(s). 



How-To-Po-It ; A ver^fgood way to provide a simulation of the limited 
vision qf simple r eyed\lavertebrate8 is to build a simple vision simu- 
lator as follows: /.cv" 1 ■« * 

1) Cut a wiftdow in a paper bag approximately 15cm long by lOctn wide. 
This wihdow should be placed on one side of the bag so it will be 
located at eye level of a child when the bag is placed over the 
child 1 s head, 

2) Tape, a Sheet of waxed paper over the window and you* ve got it— 
a vision simulator! 



V 





» 

<When this device is placed over a youngster's head you will be able to 
seahis eyas and facial features quite clearly, -but the outside world, 
to him, will appear as a blur of light and dark patches— *v©ry likely 

-what a snail sees. 

-Moving and Finding Food ; Pair children up and show them stem© small 
pieces^ of . rough burlap <or other available rough- textured materia!) to 
be used to represent {, food:" Scatter the "food" around a lawn or other 
outdoor area. Then have^the kids take turns being "slugs' 1 and "safe - 
buddies." The "slug" wears , the vision simulator and tries to find 
"food" with his/her sense of touch and limited vision. The "safe " 
buddy" simply stays by the "slug" to be sure he doesn't wander into ■ 
some-dangerous situation or away from the study area. If you wish, K 
Chi® .could be made into a game wi th a team of "slug s" competing tfifh.tc 
a team of "snails" to find the most food. „ ',, t •'' 

■ .» 

Telling Direction of Light ("Slna in th& Renter ") : Do this lrp.-'ijfWhady 
or relatively dark area. Have kids form a large circle ]an4 on the 
ground. One youngster is placed at the center of the cir.A$4 a> '*ith a 
vision simulator over his head, A flashlight is then pa^fd* quietly 
around the circle. At a signal, one of the youngsters in the circle 
may turn the flashlight -on and shine it directly on'tht^aper bag 
vision simulator. " the youngster wearing the bag th*&^iea to point 
in the direction of the light. If he is successful "tie -takes the place 
of the child with the flashlight, and the youngste^ giving up the light 
becomes the "slug" in 'the center. ! » * „*•>•* 

f - . • . ■ 

Moving Away From Light ("Worm in the BurroW ,i Earthworms, slugs, and 
snails .arc phot oneftative— they are repellM fay, bright, light.. You can J 
simulate this with' another game. Do j^^SUif. a shady or* dark area, or 
in the evening after sundown. Ask " fo$')&p<f . .balra ' of kids to take part 
in a "Worm in £he Burrow" game. Of ..-pbefo. 'pair, one youngster elects to 
be the worm (wears the vision sirau3#£0 ; t) and the other Is the light 
beam director. Identify a tree Vo.r stifle other object for each team as* 
its "worm burrow." Both t*eam| ; ^.ta,rf: in the same place; the light beam 
director tries to steer his. w^frm. to its burrow using the light beam 
alone (no verbal coaching ,^11'qwed) . Kids must keep in mind that the . 
wonji always moves away f yom; the light beam. First worm to his burrow 
win©, ..■;-;>»'/•* 

\\.^- y . . . 

Further Ch a 11 engeja ^ ' ' ; ' 

1) Invent oth^r^gwaes using the vision simulator. 

r#y ; ' " J> . • 

2) Replace^pie- waxed paper window in the vlsipn simulator with trans- 
particolored cellophane ox. plastic. See what experiments .you 

. can this for in the area of color vision. 
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Activity #10 



THE WORMS CRAWL IN . , . 

4 

by Alan McCormacl^ 



^ocms : Even apparently "simple" animals such a© Earthworms have built-in 
mechanisms for sensing and reacting to environmental cues. Activity #12, 
WORM GRUNT, provides evidence that' earthworms are sensitive to mechanical 
vibrations of soil. The following activities encourage youngsters, to 
explore mechanisms of earthworm -movement and their reactions to touch, 
light, and moisture. 



Challenges : find out how an earthworm is able to move. Investigate how 
an earthworm /reacts to touch. Deihoristratfc that earthworm^ are sensitive 
to light. Find out if earthworm^ prefer a specific amount 6f moisture in 
their environment. 

^teria la a^d Equ ipment: 

Earthworms j 

Large sheet of "rough paper or cardboard 
Smooth sheet of glass or, plastic ■ « . 

Shallow box with, opaque covering ( , ' 

A long (2-3 met:er> wooden or metal trough filled witlr sawdust , 

leaf mulch, or* loose soil v 
Small transparent glass or plastic tubes or pill, vials <. > 

How-Tb-Do^It : \fi number of interesting investigations can provide infor- 
mation concerning the senses and movement abilities of earthworms; Here 
are a few. suggestions: „ • " . \ 

Eqrtlwo^ : Collect soirte earthworms ^n^ keep them in moist s soil. 

Select a single earthworm and .wash it* of f .with fffJLean, ^robto- temperature ' 
water. Place the worm on a large sheet of rough paper. At first it will • 
squirm aboijt. After a few minutes it will begin to;move forward. Hav& % 
childrien observe the alternate contractions and extensions* of each seg~ 4 
ment of the wo rip as it' moves. Waves of contractions can be observed 
passing down the worm. m % > 

Children can listen cltfsely and hear a faint scratching. noise as the worm 
moves. Have; the youngsters feel the worm's surface— they may be able to: 
detect smallbristles sticking out of each segment.* The^e bristles act 
as anchors fixing one part o£ the worm to a surface %xf\& the otjher part 
is drawn up t<? it\ A test of "the importance of the attachment of the 
bristles; to a -rough surface can be done by placing # worm pn smooth *gla$s 
or plastic: ' the worm slips and cannot move, forward. - ^ 

Rgg^ion|^to TouAh : Kids can use a piece of stiff grass or a w^ed stem 
to stroke; %arioys \parts of an earthworm to find where it is most sen&i~ 
*tive £0 toyuch. Thfey can draw. a "reactions; to touch" map on paper show- 
ing the most, sensitive portions of th<£ worm. 

./ • 
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Then place a number of worms In an open box with some small, transparent 
containers (plastic tubes or small pill bottles, for example) . The . 
worm® will be likely to crawl into" them— -'they normally live in situa- 
tions jtfhere their bodies are totally in touch witfr solid surroundings. 
Whenever they are not in maximum contact with their environment t they 
keep moving until they find a place offering maximum bodily contact, 

Reactions to Liffht: Earthworms are vary light-sensitive. Though they 
lack "ayes f 11 their "akin is studded with light-sensitive^organs, 'These 
organs are most concentrated on the surface of the worms* front ends, 
and if a light beam is aimed at tfifese regions the. worms invariably ftiake 
a quick retreat. Thus, earthworms are strongly pho toneffia it ive" ,< - they te$d 
to avoid light and seek darkness. ' * 



To investigate this light-avoidance behavior, place 5-10 earthworms/at 
the center of a large tray or box. The bottom surface of the boft should 
be rough and moist. Cover one-half of the box with opaque p&per* alumi- 
num foilj or some other material to form a light barrier. The idea is 
to set up> a situation where the worms have a choice between distinctly 
light an$ dark, areas. * 



Cov<£rtncj 




in ozjhWt 



CUT-AWAY VIEW OF LARGE SHALLOW BOX 



f 



Observe the earthworms at five-miriute intervals, v Within 15 or 20 
minutes they likely s will all.be in the dark area of the box where 
they will remain indefinitely. 

Rgacjyjon sJ^ Jto dLeJbjurra : Dead elrthVorms are often observed on the ground 
after a^heavy .rainfall . This happens because the worms begin to suffo- 
cate in their flooded burrows, and they squirm up to the surface. If 
thd ground surface- is also flooded with a layer* of water, they die from 
lack of oxygen. To remain alive, earthworms must have at least small 
amounts of gaseous oxyfcen in contact with t^ieir moist skin. They 
"breathe" by taking in oxygen directly through their skin. 



On the other hand, insufficient moisture also results in an earthworm's * 
demise. If its skin is not sufficiently moist, oxvgen cannot be absorbed 
*and Asphyxiation occurs. 



Because of these respiratory problems, earthworms tend to seek environ- 
ments containing j&st £h& right ...balance of water and air for efficient 
respiration. To investigate this behavior* fill a long wooden or metal 
trough with sawdust, leaf mulch, or loose soil. Keep the material at 
one end completely dry, the other end totally water-saturated and the 
center slightly moist but not wet, Introduce a number of worms into 
the center of the trough. After one or two days, locate all the worms. 
You will very probably find all worms within a narrow section of the 
trough where the moisture level is optimal. 



4rouQn or Ig&xt mulch 




Fu r t he r Ch al 1 anjge % : . 

1) Are earthworms sensitive to different qolota of light? Design. a 
way to find out, * \ 

2) How fast can earthworms move? Conduct an investigation of their 
rate of travel, 

3) .Can earthworms detect air currents? Try to determine if they can. 

4) Can earthworms climb an incline? Find out, rl 
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, Activity #11 

» « 

THE WORMS GRAWfc OUT . * . 

by Alan McCorraack .. . . 



Focus: Few people realise that earthworms do much of their feeding at 
night on the surface of the ground. Th*a worms glide part way' out of 
their tunnels at night, leaving their "tail" ends firmly anchored in 
their burrow openings. They then ^probe the surface in search of dead 
plant material. When Vorms find suitable food > thay pull it down into 
the burrow'. These dead "plant fragments are then coated with a slime 
which helps decompose and lubricate them for ease of swallowing. 



Challenge: F*nd evidence that earthworms feed on dead plant materials 
found on the surface of the ground. 

tteteria l B and Equipment : 

Worn culture ' m * 

Paper and pencil * * / 

How-To-Po-It ; Culture some earthworms in a box or large bucket of soil. 
Use soil that does not -contain discernible large fragments of decaying 
plants. Collect some partly* decayed plant parts (leaves and stems) and 
trace outlines of these materials on a piece of paper. Then place the 
plant parts on the surface of your worm culture. Leave oversight. 
Observe in the morning. Retrace remaining plant parts and compare with 
original tracings. Also, look for evidence 6f slime on the plant parts. 

further Challenge : 

Do worms prefer* one type of plant part to others as food? Devise a 
method to answer this question. 
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WORM GRUNT 

by Alan McCormack 



„ 'Activity #12 



Jjocus: Earthworms .are an Important link in the natural balance of 
nature. One professional soil ©cologist maintains that earthworms do * 
more to constructively alter the nature of soil than all other soil 
animals combined. These master excavators create thousands- of miniature 
mine Shafts, allowing air to circulate in the soil. TJhese shafts also 
allow water which would otherwise 'be lost as runoff to enter the soil. 
The famous biologist Charles -Darwin was much«lmpressed by the materials-, 
cycling" a^lvltres 

as many as 50,000 earthworms and in one year these may bring 18 tons 
of so&l to the surface^ Thus, 'if earthworms ever stopped burrowing, 
the top layers of soil might become exhausted -of certain minerals 
essential to plant growth, N *' 

In which t^ypes of soil are earthworms most common? In which soils are 
they absent? Sampling populations of earthworms can be fun and an - 
instructive experience. 

^aHenge: Sample a population of worms without harming them. 



Hamtfier^ _ % 
String 

Meper- stick or tape 

Old automobile leaf spring or a one-meter-long rigid wooden stake 



How~To~Do-It : ^To sample populations of earthworms in different soils, 
borrow an old fisherman's technique called f, worm grunting." This 
approach is based on earthworms T extreme sensitivity to soil vibrations; 
low-pitched vibrations tend to make them uncomfortable and serid them * 
wriggling to the soil's surface! 

An idea toql for, providing worm-annoying low-pitched vibrations is a 
long 1 leaf from an # old automobile's rear wheel leaf spring. You can 
obtain one of these from a junk yard or auto repair shop. (Be sure to 
remove and use only the longest leaf from the spring— don ? t use the 
entire four- or five-leaf springs) If you cannot find an automobile 
spring, Substitute a strong wooden stake about 1-1^ meters long. 

', Now for the grunting: Hammer the s-pring into the soil you wish to 
sample for earthworms. About 30 cm (1 ft.) of the spring should extend 
downwards into the soil. Now, take a wooden stick and repeatedly pull 
th^upper end of the spring, causing a series of regular vibrations in 
the soil below. These vibrations will cause any earthworms within about 
a meter's radius from the spring to rise to the surface. 
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To do a quantitative sample, use string and a meter stick to make a 
one-meter square area* with % the Spring embedded at the center of the 
square, Do several samples of a. large soil study area, Xialculate the 
average number of worms per square meter, and then calculate or esti-*- 
mate the number of square meters in the total stydy area, Simple 
multiplication will then give you. a good estimaFe-of the total number 
of worms in the entire study area* 

Compare dry and wet areas, grasslands, lawns, forest floors, denuded 
land, etc., 'to find which soil types are best for worms. 

Fur t h er Challenges ; 

1) Invent another technique to bring earthworms to the soil surface. 
r (Hints: try water pr electricity from an automobile battery.)' , 

2) Earthworms sometimes leave 'deposits pf digested soil on the ground 
near openings to their burrows. These are called "castings." 
Organise a "treasure hunt" for worm castings, -Have teams of 
youngsters map the location of castings in an area, and estimate' 
the number of worms present from the number of castings found. 

3) How d#€s application of manure or inorganic fertilizer to a study 
arjara affect the size of the underlying earthworm population? 
Design an investigat ipn to find out. , 

4) How does application of pesticides affect populations of earth** 
* worms? Design an investigation to find out, ^ 
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Activity #13- 



SNAIL AND SLUG STUNTS 
by Alan McCorraack 



Focus: Snails and slugs are Molluaca—a diverse group that also contains - 
oysters, clams, and octopl. Both have soft bodies supported by a single 
muscular "foot." And, they both have two long stalks on their heads 
that are used as feelers. Slightly behind these are two shorter stalks 
which each bear an eye. Other sensory organs are lodged at various 
places -"in the skin of these animals.' As a result, they are sensitive 
to light, sound, and smells. The only major difference between s'nails 
and slugs - is -that -snsli* have a ahell-and ~a lugs do not ; — 

Challenges : Find out if snails have a home territory. Observe how snails 
and slugs are able to move. Observe the feeding behavior of snails and 
slugs. Determine -the responses of these animals to different surfaces. 

Materials and r iM E^ui pmen t : 

Nail polish or oilpaint with small paint brushes 
Large paper for a map ' 
Cardboard 
Glass jars 

Letaace, minced meat, chocolate, onion or other foods 
Materials for surface textures — rough sandpaper, smooth cloth, 
rough gause, plastic, etc, — - 

How-To-Do-It : Snails and slugs are common in most damp areas of North 
America. Since they areomost active at night, however, they may not* be 
obviously apparent during daylight hours, so kids will have to hunt for 
them under rocks and rotting logs and other damp nooks and crannies. 

Snail and Slu£ Hunt ; You might begin by simply having kids map a study 
area and note on^Ul^map the locations of all snails and slugs they can 
find. Look for relationships between where the animals are found and 
environmental factors such as dampness ^darkness, decaying vegetation, 
etcV • 

Next ^consider the question: "Do snails have^a home territory? 1 ' You 
can investigate this problem by marking shells of snails with numbers 
applied with oil^based paint (nail polish is ideal),. Place snails back 
in exactly the same spots they were found, and note their locations on 
your maps. Return several times to relocate the snails on subsequent 
days. You will be likely to find* your snails in the same locations. 
Snails tend to establish "home" $reas where they remain for life, 

Molluscan Movement: Snails and slugs move by usi,ng the large, muscular 
"foot" at the base of their bodies. This <can be observed by watching 
one of these animals, creep along the Inside of a glass jar. Watch the 
movements of thej foot from the underside. Ripples of contraction can 




be seen moving from back to front. Where the animal's foot is attached 
to the glass it appears pale. In between the .pal© areas are dark- 
appearing areas which are arched up and pushed forward. 




— bands — 

• \i3ViV". 
— . bands 



glass p\a*V<z. 
obs<2rv<Lc\ Tro)t\ ba,W> 



Feeding Behavior: Snails and slugs are normally vegetarians, but 
various types are known to eat just about any edible material imagin- 
able. They usually move about at night in search of suitable food. 
When they find some, they eat by scraping the material with a rasp-like 
tongue (the tadula ) attached to the bottom of their mouths. 

Feeding can be observed by placing one or more of these animals in a 
jar with some lettuce. Observe in a shady or dark place as light tends 
to irritate snSils and slugs. 

« 

A food preference experiment ,can be done as shown below: 



■ t 



Cord board 
1 u>ali' 



X 




To 



Be sure to conduct several trials with different subjects in experi- 
ments like these.' Results of any om? trial might happen simply due to 
eqance. 



Responses to Surf ace Textures: These land-dwelling molluscs have a 
s lime-secreting gland at the front of their bodies. They glide on a * 
slime layer which prevents abrasion by the underlying surface, 

.Is the slim© protection system effective enough that sluga.^ snails 
can move over any textured surface, or do they prefer certain surfaces 
to others? To find out, kids can set up an investigation as shown :^ 



'soil 
5ur-fac«. 


coarse 
5cu\^ paper 




burlap 
or 1 


• c\d\h 

^■iw. Jti.w,— .n-Prr. r — r 



You can, of course, vary the selection of ^surface textures according 
to what you have available or would find interesting to use. 

Further .^Challenges ; 

1) Devise a method to determine snail and/or slug responses to light. 

V 

2) Try to measure how fast slugs and/or snails can travel. 




. . Activity #14 

ADOPT-A-WEKD 

by Alan MqCormack - 

• < 

> 

s * - . ■ - ■ 

FocUs: r Wild plants, oft&n referred to %a "woods,", can bo found most 
anywhere* When they happen to grow on a manicured lawn or in someone ! & 
flower garden, they are considered pe^ta— some thing annoying to bo 
destroyed. If you take a mora comprehensive viex* of nature, how^vet*, 
you begin to realise that the gardener's weed may play an important 
part in a meadow or forest ecosystem. Wild plants form links in food 
chains* prevent erosion, providS habitats for small animals, and* oven 
© au t i^y^^natural r -aream Many wild ~pianlrs ~~ara every bit as beautiful 
and interesting a© the gardener's* prize i^ose buah — if you tako the time' 
to really observe them, " 1 

Challenge : Select a wild plant and learn as much as you can about it 
through direct observation, /, 

M ater ial^ J&!jb IS Hj^jSIE S. : 
Tape measures 

Notebooks and pencils / 
Paper and crayons for rubbings (optional) 

Cameras* — instant or standard (optional) } 
Hand lenses (optional) * y 

Masking tape, and indelible marking pen for plant labels 

How-To^pp~ I t : This is a good long-term outdoor activity best started 
in the early sprang. Take your class to visit a vacant lot, a weed 
patch behind a parking lot or service station, or an uncultivated field. 
Try to find a site not likely to be mowed, tilled, paved or otherwise 
interfered with during spring months. You may have such "wild" area^ 
on the borders of your schoolyard and be able to arrange with^our 
school maintenance department to leave them untouched for a month or two. 

Have each Youngster select one wild plant to^adopt^s his/her "very own" 
for" clos£ study. Provide masking tape and an indelible marking pen so 
kids can- place. tape labels bearing their names arouna stems of plants* 1 
they adopts 

First Observationa — Encourage kids to start a notebook or diary about 
their adopted plant. They might make entries regarding* the following 
questions: 

»• 

1) Describe the plant as it appears today (color, shape, location, 
injuries, general health), 

2) Measure everything you can with a tape measure (height, greatest 
•width, dimensions of leaves, circumference of stem, etc.). 

-13)- -Count all plant parts-^stems , leaves, buds, flowers, etc. 
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A) Does the plant have any odors? j 

5) What t^xturas can you find on various parts of the plant? You may 
be able to record textures by making crayon rubbings. 

6) poes th® plant makt my sounds? 

7) What other plants are the nearest neighbors of your plant? 

^8) Do any animals live on or visit your plant? 

* « 

You may want kids to sketch or photograph their plant. 

Subsequent Visits : You will find it worthwhile to have kids v isit their 
adopted plants every two to three weeks and repeat their initial obser- 
vations. They can then consider questions such as': 

1) How much has the plant grown? 

2) Has it changed *in appearfnce? r 

3) How does it . reproduce? If it has flowers, how are they pollinated? < 
How are seeds or spores dispersed? How many offspring might this 
plant potentially have? 

% 

4) How* long does it live? ' 

5) How does it affect other plants and animals living nearby? 

6) How do other plants and animals affect your plant? 

7) ' In which ways has the plant remained the same? 

8) What is good about this plant? Bad? 

ttiw drawings or photographs can be made at each visi€ f so eventually 
kids might develop "This Is Your Life 1 * posters or /Storybooks about 
their plants ♦ / * 

Further Challenge: 

'* * . 

1) Predict what your plant may be* like in one y^rV~~"Yhen return after 
a year and check to see howvclose your predictiotKcame. 

2) Try to find out. the official scientific name of. you\ plant. 
Reference: 

Palmer, E. Laurence. Fie ; 1 db o o k of Nat ural Histo ry . New Yorkj^McGraw- 
Hill Book Qompany, 1949. 
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Activity -//15 



BAG-A-BRANCH 



by Dorothy Alfke 



Foous; Plants give off large quantities of water into the atmosphere. 
Moat of this wafe&r leaves through minute openings in the leaves. These < 
opening© are called -storotates and, for many common plants^ they are 
located on the under surface layer of the leaves* This- p1$>cess of water 
lose is called "transpiration," Most of this water was originally 
absorbed through the- roots f jrom the soil. The soil water contained 

4is«olved ^ainer^is ^whieh ia^^sed-by^ J the -pl ant fo r--^rowtdh^id^t^h^ — 

metabolic activities. The quantities of water Released by $t plant are 
so great that botanists have not ^been able to completely explain why and 
how it <-&ll happens. 

Challenge: Find evidence of water ^iven off by trees. Make inferences 
about this process, 



Materials and Equipment: : 

Large plastic bags (one-gallon capacity or more) 
Cord or heavy string 

Measuring cups x ■ % 

Heavy paper for tags 

JBtow~To~po~It t This activity is appropriate in late spring when leaves 
are well-developed, throughout summer, and irK early fall before" leave g 
begin to change v color. 

The possibility of vandalism or mischief td the project should be 
considered, so either locate the bags inconspicuously on the trees., or 
prepare tags for the bags indicating an experiment in progress. 

Take the \dass outdoors to an area where leafy trees can be found and 
where the branches of the trees are low enough for . the children to 
reach. Show the youngsters how to carefully enclose part of a le&fy 
branch in a plastic bag. Tie the open end around the branch with some 
cord, enclosing branch, leaves and air. 
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After the. demonstration* divide the class int.o groups of foup to 

five children. Provide each group with a bag and string t an!d hjjve them 

bag-a-branch. Encourage them to selaqt /varied kinds of tte^. (If 

possible, include Norway or sugar maplp, and ash, as these produce good 

results.) • Leave bags bvernight — or longer if necessary to collect 

water. 

When water has collected, have the children carefully remove the bags 
so/ as not to lose any liquid. Empty the Liquid into measuring cups. 
(As much as half a cup has been collected from one bag overnight.) 

Have the kids tfry to answer questions that may come op: 

1) Where did -the '-water come from? 

2) Is it water or something else? (Have them feel it, and if you are 
, aure no sprays are^involved, taste it.) 

3) Did the water collect* during the 1day or night, ot both? 
A) Did the' water come from the,air or trefc? 

5) Does the water come from the leaves or twigs? 

6) yOoes^temperature make any difference in- moisture collection? 

7) Does the water come from the top part of the leaf, the bottom, oj 
both? * 

8) Would more watlr collect when it is rainy And the ground \s staked? 

Further Challenges:' ' 

* • ■ . 

1) Find out if water comes from leaves or twig& by doing an experiment: 
tie one bag around a branch with leaves andpne around a branch from 
which you We removed the -leaves * ' r 

2) Vaseline smeared on a leaf seals the stomatc;s. Using this idea, 
devise a method to determine whether the water comes ffora the top 
part of a leaf, bottom, or both, 

3) Devise your own experiments to answer some of the questions posed 
in this exercise. 



Activity //1.6 



LIGHTBEAMS AND LEAVES 

by Alan McCortaack , 

- ~ 

Focus : Green plant© constitute the basis or all life on earth due to 
their ability to capture light energy and convert it # to chemical energy. 
This process, known as photosynthesis, provides v the food for the first 
link in all food chains. Withbut green plants, all animals would even- 
tually die off. 



Thff^htt^l3^^ 

of «11 colors of light. And not all of th^ese colors can be used effi- 
ciently in photosynthesis^ Red light 4s strongly absorbed bv plants for 
photosynthesis, while green light is reflected by the leaf and essen- 
tially canno^be used for photosynthesis, When tfhite or red lightia 
available, green plants stay green and photosynthesize 4' When light is 
absent, or only green light is availably, these plants tend to turn 
white, become weak and spindly, and cease, photosynthesiging^ 



Challenges : Find out what happens to green tree leaves exposed to white,, 
red, green, or no light for one week. Compare these leaves with those 
kept in darkness for the same time period. , 



Ma t er i als and JSflu i ip me n t : 

Transparent cellophane or plastic in the following colors: 

gr&en, clear ('colorless) " 
Opaque cellophane or plastic , . 

Masking ^or cellophane , tape , 
Paper and pencils * 
Scissors * x • \ 



red, 



How~To-Do~It: 



Select one or more trees with .large leaves children can 
Organize youngsters into groups of about three or four 



easily reach. 

members. Show kids how . to make small envelopes out of cellophane by 
folding rectangular pieces over and taping the edges together as shown 






Each cellophane envelope should be large enough so a leaf from your 
selected tree , can easily slip inside. Have each group make four 
envelopes.:* \ each of red, green, colorless, and opaque. They then 
can attach a small identifying symbol on- each envelope so they can 
later tell their group's envelopes" apart from the other©. Now, havi 
each group select four leaves of about the same size and vigor. Do 
M£ ,£M9Y3 these leaves from, the tree. Slip one envelope over each 
leaf and tape in place as shown: - V 




or ^mfaol 

Aftejc 7-10 days the groups can return, remove the amvelopes* and observe 
the leaves. A record chart such as the following fean be ^owplet^d: 

■■' Leaf , Treatments * 



Leaf Characteristics 


colorless 
envelope 


red 
• envelope 


green 
envelope 


opaque 
envelope 


Color v 










1 ' 1 '"" , r^" - ■ * 1 

Size and Shape 










Stiffness of tissue , 










Other ^ f 






. \ 
\ 





It is likely the leaves in green arid colorless envelopes will be nearly 
normal, while those in green &nd opaque envelopes will be light greeri 
or whitish in color. Have the youngsters analyze their findings and 
relate to the process of photosynthesis. 

' Further Challenges : "\ x f ^ 

1) Tty the same experiment with other colors. 



♦ 



Try this type of investigation on weed leaves. 



■ c 
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Activity #17 

PATTERNS OF GROWTH IN TREES 
by David. ft ♦ Stronck 

% 

Focus : Observations of some differences in the sizes of trees can be 
used to interpret growth patterns. 

Challanges: Measure the ratio of the height of a tree divided by the 
circumference of the sam§ tree. Explain the growth pattern among trees 
of the same species. Interpret the pattern of growth when trees are 
growing' closely tog * '\ ~~ 

^§L£S£M2J LJ^ Equipment : 

Tape measure (or string with lengths marked) 
Masking tape 

Height measuring insturument (hypsometer)*-*se© Appendix 

How~To~p o~ I t : The study site requires several trees , preferably of 
various sizes and. ages. Ideally only one species will be considered 
in the initial measurements. Tell the youngsters explicitly the area 
and the species of tree which will be studied. You may mark the 
boundaries by setting up stakes with flags. 

The basic assignment is to measure the circumference and the height of 
thre<£ different trees. Ideally, the study site will allow measuring "a 
big, medium, and small tree of the same species* *Have the youngsters 
describe briefly each of the measured trees with a few descriptive . 
words for clear identification. A descriptive statement may be "the 
old giant with only branches near the top and located near the stone 
gate." After each descriptive statement, tabulate the circumference 
and the height. 

The youngsters should work in pairs or, if necessary, in groups of three 
Each member of the pair or group should take each measurement. If the 
measurements differ greatly (by : 10 percent) , they should take new 
measurements. If the measurements are similar (within 2 percent) , they 
may be averaged. . • 

First measure the circumference of each selected tree by running the 
tape measure around the base of the tree. If^the trees are small, you 
may instruct the youngsters to place the tape measure que foot or 3d cm 
above the ground level while measuring the circumference. If all of the 
trees are large with broad bases, you may need, to measure the circum- 
ferences one yard or meter above, the ground level. 

The hypsometer is used for measuring the height of a tree. The. young- 
sters should understand th-at they will be working witty *a « right triapgl^ 
having one angle of 90° and . two angles of. 45° eadh* "The l sJtjap^ of the 
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triangle can be illustrated by. folding a square piece of paper. Fold 
the paper along a diagonal line from opposite corners of the square. 
Have the youngsters recognize that two side© of this triangle are 
of the same length just as all ^ides .of the square are of the same 
length. Using the protractor, they may observe the degre&Sj of each 
angle, • Exp la in that they will hk using the hypaonuater to create such 
a triangle. The right angle of 90° will be formed by the tree trunk 
and the ground level. The child car^walk away from the tree trunk' 
until he/she can sight the top of the tree through the drinking atr.aw 
while the weight hangs the string across the A 5° line of the protract 
tor. The distance from this point to the base of the tree is equal to 
the height of the tree. 

• The data Irow'tfils " activlty wlll usually demonstrate ""Oia"TbTlowIng'" 

* patterns in the growth. of trees: 

1) Older trees tend to grow taller without the same relative growth 
in the circumference of the trunk. 



2) Trees growing in groups tend to grow taller without as much rela~ 
tive growth in the circumference of the ..trunks.. 

Younger children can observe these patterns in their tables. Repre- 
senting the measurements on histograms will help them to visualize the 
patterns. Older children should calculate ratios by dividing the cir- 
cumference into the height of each tree. These ratios allow an easy 
comparison.. . - 

Discuss with youngsters the patterns in the- tree growth which they have 
discovered. Ask some of these questions: 

1) As trees grow older, what happens to the lower branches? Describe 
the usual shapes of trees of one Species as* they age from young* 

* to middle-aged, to old. . y .. ■ , • 

2) When trees grow \closeiy together , what happens to their branches? 

3) What type of tree is in greatest danger of being 4 blown over by a 
strong wind? How do some trees protect themselves from being 

blown over? Does man sometimes remove protections from trees? 

* . * r - 

Further Challenges: 

1) Compare trees of different species or different types, e.g., .coni- 
fers contrasted with broad-leaf deciduous trees. 

2) ~Uslng a tree borer, remove a sample core f^om each tree Sf the 

study. By counting the. tree rings, tabulate, the age of each tree. 
Interpret the growth pattern of the trees according to "their ages. 
•Discuss which locations favor th$ most rapid growth of -the trees. 

Reference : • v , v , • j 

Knapp t Clifford FT." Outdoor Activities f or Envirohmenta . |Pans 

ville, New York: Instructor Vxxh I lent ions { nr. . , 1971. 
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Activity //1 8 

TAKE IT OR. LEAF IT! . 

by G. Sue McCormack . ,' * 



Focus { Somewhere near your school there is probably at 'least one tree. 
And, where there are trees, there are leaves. If you've ever watched 
young children walking home from school, you'll know that conveniently 
low branches are Irresistible to kids — they strip the leaves or tug o.n . , 
them as they go by. In late fall, kids shuffle and scuff through piles 
of leaves. Leaves seem to have a natural attraction for„kids. 

Choi lenges; Arrange , leaves by hues. - Make clay leaves using real leaves 
as guides. • Make leaf boats and have" a contest. Learn to Identify local 
trees by the shapes of their leaves. Classify leaves 'according to 
shapes, edges,- and arrangement.' 

Materials and Equipment ; 

Any clay that will harden well 

Old rolling pins or heavy sticks with bark off 

Fairly sharp knives 

Toothpicks - ' 

Small pieces of clay 

How-trp~Do~It ; If you live in an area with ^deciduous trees, fall is a 
treat for the eyes. (This is also a good opportunity to discuss - 
chlorophyll, leaf pigmentation, and photosynthesis.) , An Interesting 
activity wfth -art overtones is arranging leaves by their hues, Have ' 
children" gather many leaves— encourage them to get browns, reds, oranges, 
yellows, and greens. This can be a big project, so perhaps several 
groups doing the same thing would work better than trying to Involve 
the whole class. Arrange the leaves In a line (Indoors, If if's windy!) 
starting with the greens and ending with the browns'. Each leaf Is 
placed in sequence according to hue. teacher arbitrates* artistic 
disputes! 

To make, clay leaf models, first roll a malleable piece of --clay .about 
one-third of an inch thick. An old rolling pin or a heavy stick with 
no bark works well. Place a leaf vein-side down on the clay; roll over 
it. Remove the leaf. Cut around the impression with a knife. Let the v 
clay dry and you have clay leaves from different trees iij your. ar^a.. 

I'm sure the*e. are many teadhers who spent their jaarly childhood "TV~ 
less." It was .amazing the simple things .you could find tq. occupy time.- 
Leaf boats were a favorite activity in my neighborhood. , • •.. 

After a rain, when the. sidewalk gutters are running full, or the schoojl- 
yard streams are trickling, 'try making leaf boats and haying contests. 
Have students choose their own leave's and make ^toothpicks and clay * avail- 
able. The kids can experiment with sizes' and styles; one example follows' 



to 



«oia <zn<^ op 



Op^onai sail 





The race can be simple: choose a start and a finish and see dhieh boat 
v makes it. Not as easy as it sounds~~many run aground or caps ike. Per- 
haps different size or type boats could run in different "clashes," 

- ■ ' I 
Leaves are fun, but informative ideas can be discussed during these 

activities. Teach children to recognize local trees by their leaves. 

Leaves are quite distinctive and can be classified by shap#, 

and how they are attached to the branch. * V 



Have students collect various leaves. Hold each leaf up and asfc for 
a one-word description of its shape (leaves auch as hard maple lare 
usually classified as "round")*. 



Examine the edges of a variety of leaves. In what categories ar$ they? 
(Smooth, lobed, etc.) How many different kinds can you find;? \ 

\ 

Point out leaves still attached to trees. Are they on exact opposite • 
sides of the branch? Alternating— one above the other? All around 
the branch? What advantages are there to leaf placement? * ' 



Fur ther ^allenge : 
a tive purposes. 



Learn %o w$x leaves or dry them properly for decor- 
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WHERE DOES XT HURT? 

« 

by Q. Sue McCorraack 



Activity #19 



Focu£: Although there are such things as "tree doctors," they don't 
usually go around forests treating trees unless hired to do so.' There- 
fore, in most treed areas you will be able to observe injuries and 
sears on the trees. They^ may be mechanically ^made, results of storms, 
or the work of animals (remember, "animals" includes Insects and 
humans). When young trees are badly injured, they may keep growing 
due te their resilience, "but th e growtb pa t t¥rn may be ~grea tly ~al tiered ,~ 

ChjOlen&e: Locate Injured trees and make 'inferences about the causes 
of their injuries. . 

Materials and- Equipment : 

Sketch pads and- pencils • 
Instant cameras (optional) ' 

How-To~Do-I t ; Take the class to an area with a variety of trees. 
Divide the youngsters into groups of four or five and instruct them 
to sketch the Injuries or scars they see on trees, and discuss what 
could have caused them. Perhaps you could point out a few injuries 
and scars to get them started. 

Trees often heal themselves by producing a sticky, liquid, much as a human 
reacts to a cut and forms a scab.- Have t*% children look for evidence of 
the healing process in trees. Why would the sticky substance around the 
wound help to'heal it? \ 

Haves each group show their sketches to the mst of the class, and put 
forth their theories on the injuries and scats. 

Fu r t h e r Ghallenftes : < \ 

1) Invite a "tree doctor" or forest conservation expert to your class. 
Show him your sketches, and ask him to comment on tree injuries 

« and healing. 

<* „ ■ 

2) Heal trees yourself. *Wlth the permission of the>property owner, 
locate. Injured trees and apply tree sealer. 
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USEFUL OR USELESS? IT ALL DEPENDS ... 



by Audrey Tanner 



Activity #20 



Focus: The Vteed Society of America defines a weed as "a plant growing 
whera it is not desired." Thus; the game plant could be uaeful t;o some 
and useless to others, A man with- a well-kept lawn would bm trying to 
stamp out something th&t- would b& gourmet fare to grasshoppers or goats. 
Deciding what's what can utilize the following skills: observing, 
classifying, describing, collecting and ranking information, and draw- 
ing tOttdijitlOMv- — - - ■ — - - v— — L 

c ' . 

*0» * 4 't 

ChallknRe: Classify plants as useful or weeds according. to the needs 
a person ;or animal has for them. 

Materials and JEfltjlEJBgg^: * . . , 

Meter stick ^ r _ * 

Colored markers / 
Large sheets of white papfcr « 
Resource books for lawn plants, weeds and herbivorou& animals 
Portable writing surfaces using heavy cardboard and elastic bands 
(as shown ^e^ow)' 




er 



— K 

card bodrd 



paper 



How~To~Dp ~I t : As a class, decide what your ..working definition of 
"weed" will, be, Divide the class into small teams and provide each 
^.with a portable writing surface, paper, and various colored" markers . • 

Each team should choose ^n area about three me^ars square at the site 
to *be studied. On a sheet of paper, have the team draw a map of the 
area; use symbols for plants or groups of plants (e.g., - goldenrod; 
^ . - thfstle; jc& - daisies). 



9 
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Nov imagine that you are a: 

1) lawnkeeper— circle In r@d plants useful to you; make a red "x" 
on weeds, 

\ 

\ 

2) goat — use blue marker for circles and x f 3» / 

3) bee — use yellow marker for circles and x's, 

A) a human or animal chosen by each team«**use a green marker. 



Make a color key for ^each map and identify the symbols used. 




1) Identify species of plants in the area mapped. Use an edible 
weed chart to determine if any are edible . Research; recipes for 
edible weeds. Prepare and eat them, (Catition: the teacher must 
be final authority on what to eat and what not to eat,) ■ • 

2) Ask a local soil cctaservation person to speak to the class about 
we<|ds-~ theit pro T s and con's afed the effect. of weed killers on the 
environment, • 

•» 

\ 

References: ^ 

Bemath, Stefen. 9SSS^£BJiS^S^ £gj^g£lng - ,H « New York: Dover 
Publishing, Inc, , 1976, t 

Martin, Alexander, Vweeds. New York/: Golden Press, 1972. 

»ru*j iii« _n ii m »»i t j \ 9 ^ 



1 Activity //21 

IT'S THE BERRIES! 1 { 
by Hilma J. Smith 

Fogus: The phrase "It's the berries!" at one time meant that a ome thing 
was really neat, wonderful, the best. Berry«gatherlng also used to be 
something really great for kids to do. Now it seems that most children 
consider berries something that are frossen, come in a can, or are 
little things that grow on bushes that your mother doesn't w,ant you 
to touch. If you know what you are doing, berries are still just as 

-nea^ as- t4*ey ^ 

that their parents never thought of. / 

Challenges : Learn to identify the safe^ sumac berries and make a drink 
from them. Gather berries for, and cook, an old-fashioned "slump. "- 
Dry berries to use at a later time. 

.. ' 
Materials and Equipment: ^ •, 

Pans or pots for colle^ctSjpg berries 

First a ct ivity ; 

Cheesecloth and large rubber band *■ - ' 

Paper cups or do-it-youraelf cups (Instructions included) 

Large spoon * " % 

Sugar . 

faater ^ 

S e cond a c t i vi Cy : ' * ^ 

A cooking source (stove, fire, hot plate) 

Large pot with' ltd or ,f ojtl to cover - 

Mixing bowl and spoon ■ vj 

Serving bowls and spoons - 

Ingredients 'as necessary to make "slump" 

Third activity: ■ 

Large screen or tray * ^ 
Cheesecloth ■ 

How-To-Do-It : Sumac berries are a good source of vitamin C. Non-, 
poisonous, sumac berries are. red. Teacher: MAKE SURE YOU KNOW'yOUR 
BERRIES I Staghd v rtt sumac berries -are better th^n those from the SmAfrth 
sumac as you need fewer of them. Gather a large amount of berries for 
your class. You ^are now ready to make/'Sumac^^d^I" 

1) Pull berries apart, removing largest pieced of stems and the obvious 
bugs. Don't wash theberties . 



2) Cover the. berries T*ell with water 3 . St-lr and mash them freau&ntly 
while the berries Soak; at least one-haH. hour, but the longer * 

the better, . " r f_ 

3) Wmd cups? Make your own while ,the berries are* soaking. Take- a 
square* clean piece of paper X typing paper works we\l). .The piece 
must be at least sev'en Inches* square, * Follow the diagrams and 1 

- m directions f .-^ ' 






6 — s 



Step 1 - Bring & up to A and crease, ^ 

Step 2 - Bring, B across » making air isosceles triangle at the top. 
Step 3 - Bring" 0 across to the right, % * 

Step 4 - Fold C Into front; "pocket/ 1 ' Fold A to the back, 

* v. * 

A) Fasten cheesecloth over an empty container with a rubber band, "X 
Thei) strain the berries and wat<*r into t^h&t container. \ 

\ A. v' * , - 

•5) Add sugar to, tastrfef ^ If too weak, find more berries. If too • 
strong, add raor^ water, 1 ; 

•■•Slump" id the nan?e given to a desser.t mqde. by dropping sweet dumpling 
dough on top of boiling fruit and sugar mixe§ # Lojaisa May Alcott, . 
author of Little Women, reportedly was so fond of a particular dessert, 
that she named her Concord/Massachusetts home: "Apple Slump"! 

Children will have a £ine time gathering, and '\snitehift T " berries to 
make this old New England favorite. -The recipe, calls fc*r black^asp- * 
berries > but almost any berry can be -substituted i You will n^edf: 

H cup of berries per person ; . 

augtfr to sweeten • • < 

biscuit mix with a recipe for dumplinga (and anything ' / ■ . 

th^t recipe calls for)* ' ^ 
a little 'lemon juice is nice but not 'tessentl&l \ 



Wash and sort berries, tjhen .place theip in a large pot with a small 
amount of water, Mash bgrrieg £o bring, out Uiice/ Cook five minuses, 



then sweeten to taste. Mix the dumplings as directed and drop on top 
of boiling berries. Cook according to package directions, -cool 
sUghtly before eating. (Can also be served with cream, whipped 
topping, or* a sauce, made with milk and confectioner's sugar.) 

Berry season is short but a yen for berries isn't limited to several 
weeks in lafce summer. Why not dry some for later use? 

Simply spread a single layer of berries on a screen or tray. Cover^ 
with a layer of cheesecloth to discourage hungry birds and creepy- 
crawlies. Place in the sun to dry. If your climate is hot dry and 
.w-arm-en ough to --dry the berries ^itdoors-y -dry-the-berries-^n-a -gat 



oven with just the f pilot light on or -in an electric oven set as low ' 
as possible. If a dehydrator is available, use that. 

Further Challenges : . , 

1) Indians used- berries as dyes. Experiment with different berries 
to make dyes of various colors and strengths. 

2) Make your own dehydrator, using the following materials: card- 

- board box, foil, porcelain fixture with lightgntlb, a few dowels, 
paper clips and rubber bands. 

3) . Make hot sumfic tea by steeping the safe sumsc %err£|$ in boiling 

water. 

4) Dry sumac berry bunches (stems too) 'in paper bags in a dry place 
where air can circulate. Use at a later time for tea and Sumac- 
ade, / 



J 



hi 
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Activity //22 



WINTER WHEAT STUDIES 

i 

by Patricia Chilton 

Focurs : Winter wheat is an important grain crop in northern agricultural 
regions. It Is an unusual crop in that seeds are -planted in fall and 
harvested the following summer. In regions where winter wheat is grown, 
It can be used as an ideal crop for small school gardens. It can be 
grown in a amalKplot, requires little care, and .can^ be used as the 
basis for learning In /a" number of school subjects. " "- 

Challenge ; Plant and harvest a small cfcop. of win t#. wheat. Use the 
winter wheat plants and seeds for a ' va^j^y-'of ^int^t^iecipX in&ry studies, 

Materials and Equipment: M < >" * 



Winter wheat seeds 

Garden tilling tools 

Small (1 meter square) garden plots 

Fertilizer (optional) 



How-Td-Do-It : Dig up a one-meter square 4r«M^n a place that won't be 
trampled o r mowe d. If you wish, a handful of garden fertilizer can be 
mixed with the .soil to help promote better $Yow£h^. Sprinkle winter 
wheat seeds over the soil so they, are about six to eight cm apart. 
Cover with three to five cm of topspil. Plant the seeds between 
October 1-15 for best results. , ■ ^ 

After planting, ^ittle care is required- In wilder, k$ep the garden x 
plots covered With snow. This Insulates the seeds and keeps them 
properly moistened. During spring and summer, watering is ^required 
only during. a drought. The wheat takes care^ of itself! 

Farmers harvest the wheat in July. They loo o k for signs that the wheat 
is ripe; wheat kernels get hard and they turn light brown and begin 
to droop. At s£hool you can wait until early fall to harvestyour crop, 
Cut the grain-bearing parts from the plants and rub the ^seed heads 
between the palms of your hands. Lightly blow .across the wheat &nd 
jtihe chaff should blow away leaving only the kernels. 

The experience of planting wheat helpiT youngsters learn about the life 
cycle of plants,' requirements for seed germination, and J the "fruit" 
produced by mature plants. But lots of other learnings can occur~ in t 
many subjects as indicated below. 

Further Challenges: fc 
Soimog 

1) Plant 2 plots of wheat in different areas ("i.e. » different soils, 
light conditions or moisture cj^ditifens) . * Compare results. * • 
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2) Plant 2 plots of wheat together so they^are affected by the paxtoe 
conditions, except keep one t plot free of snow and leave the other 
plot alone. Compare. , * 

Math&maticB 

3) Measure wheat plant growth from the time it* can be seen until 
harvest. ' Graph. 

A) Afarmer plants about two bushels of wheat oh an acre.- Mask off 
an acre on the school site. Show what two bushel© of something 
. - would look like. . -.*: - ... 

Language Arts . 

■ • 

5) Research and write papers on the origin 6f wheat, methods of 
planting, and/or uses. • 

6) Keep a journal on the progress of the whea£. ■< 

*■ « « * 

7) Use the following words as part of a vocabulary lesson: crop, 

harvest, chaff, grain, kernel, germinate, fertilizer , herbicide ^ 

thrash, straw, disk, plow. * 
< 

Art ' . 

8) Have students make drawings or take photographs of^rowirtg wheat. 

9) Use harvested wheat in winter flower bouquets. J 

10) Use the collected grains to make $eed rao,saics ? -You can color 
grains in different hues by soaking them in food colors., >lake 
mosaics by gluing these colored seeds on to cardboard n 

Career Education 

11) Invite a farmer to talk to the class. 

12) Think about all the ways people are involved wi 4 th the production ; 
and use of wheat. What careers does this suggest? 

Home Economics 

► * *> 

a •* 

13) Study the nutritional value of wheat. V 

14) Make bread out of wheat flour. Grind your own flour, if possiblV. 

♦ 

Social Studies * 

■ - ' .*V 

15) Study the economics of wheat farming. What expenses doesJa farmer 
• have? What >prof it.s can a farmet expect? 



16)/ Find aome reason^ for the decrease in sm^ll farms In favor of 
larger- farrain& operations, What doe9- this mean to us? 



17) Look ;&t an aerial: photograph, of- your community b&fck in th& 1930s 
and Compare it to on® .taken the 1970S, What changes can be - 
seen in the'use of thfr land? 



■ * 



o 
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. ^'Activity #23 



TREE WIG PUZZLES 



fey Ellen Vande. Visas 



' V . 



Focus s Twi#$ of various trees to very ^different •* They can ba uaad , 
. to IdW'tify fc tr§a sp®cias much like f ingarp'gints can ba used to' identify 
p&op^l©, ' Match tog "mystery" twigs with schoolyard tfrees -tan be good fun, 
aAd *an-6xceli^t winter outdoor activity encouraging children's observa- 
; t ion v and infgreno^akills. v . . K r . v i, 

Gh^^^g^py^a£ , >DiT»se^.i^d '^iejarn the par£a of* a **Sfrot«ry n pw^g,, Find a 
^l^y'havTng branches 'that m&tch« you^'iayatery img* Learn the names of 
your schoolyard (or. lcraal) rtr^@^ * * /'■'■'''>'■ "." v / ; 

- t . • r ■ i , 1 » _ • * " jl .« - v i > J w , ; v " 

1 LI''' 1 "**" ' T ' t\' * ^ * •* * " ' ' ' 

Materials and' Equlpm«\\t: - . 

Hand - lerteea;' (optional.) *\ : ' • • " • • 

Hoy^Tb'.^Dp^.ti -•B.fejEo're yow* cla-ga, •i'*, iiM^fii^^^-i^W^f^ . collect' , • 
sow© 0n4s*oJ bff arches frpip ^ var^erfey nearhy v treeq..' Use' "broken or 
„ fallen branc^fS vjjiere pota'a ible,'' but a fm'--^u^^Xk^^^\t^ t .9f; living*- «y 
^ranches can betaken, without .harming, . -t; ' . '♦. 
^procedure fpruningw'?). vsnTf^'y^^'^y^^n6u|h twi'ga ao - «Vft^«p^^^ 
call, have >pne to^work with,. -\ . \ ( -/\'* ; , * .'/..». ^ *?\*:> m i » *«»5* ' 

. P,r v bciaed as' follows: ♦ '■ . : '\- * ' - * ' r • • » /• 




. . s'ide" tnspect.to.p of tb,ei; txrf§} l$p^ 
"away b*tk> witn. x ^h4iy '^Hn^^d^s'sj': . tlj^y ^i^tf^c^k^for ,^t*'rior : ^ ; 
*, • .dharaqteriaticS Like '.oclori •^a^W^v 'bar^.'tlayera, ap^ d^lo^ .'^i •„•£•' " {'•• 

2) Now yon cm challen^r- '- JJ - • 
^ ' ing t^elir. twig** ' 
. .whlchVki'da should 

' "•y— ^ *Wh«n- raoal; v :youngdier!s. < *have \|^ia4-;''a. par^n^ oVee^^ibr their twlgy ",, ( * 

^reaaseroble jche 'entirevci^8 v .and v^sit'-each tree;'- Afcvtalh 8^p^v'*^;, 'v. <v 

h/jv#> a "f.wltt deMBP^tVAy hft'ld ton a Yui & next , 'to \& X^^^)^XdXi.t&t { ».t- * &> y 



: '*'^*ffi\* fr - -r, , .21) * ■ , *tt<i t;h6"^rirt^V <io .a "mystery . 1 e a f '^ap fc|>vi ty 1 ' Wing % . f e.a^i *f rQ^.^bc V ^ 
v % .".'•S* ; same • ^de^'^.iSi^ied tri th'in *ao&Lvi\ffJ ; * > > : * V -V ■■.>: v* / : ' ■ J.^ '! % 
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,J • Activity #24 

* r \ 

GUES^ WHAT'S. COMING TO DINNER? 
By Mary K. Bow© * 

* 

r 

Focus: Many wild foods are nutritious and tftsty; thoy have meant the 
difference between death and survival to knowledgeable people lost in 
the wilds* However, some of these edible plants hav<^ look-alikes which 
could causa discomfort and possibly death if accidentally eaten. 



• Chang^nge: Learn to identify, cook, and eat wild foods. 
MStg|^^,^Bd Equ iptuen t : & 
Books about identifying wild plants 

Recipes Using wild plants . 
Duplicated copies ot plant appearances (optional) . * 

Coleman stove and fuel «r ' 

Pots, preferably enamel , 

Water* • m ' _ p 

Seasonings * 
Paper plates, plastic utensils 

tfto w^Toj^po t : There are two ways to go on thi>s exercise: arm the 
students with the appx-opriate identification books, some words of , p 
caution, and then turn them loose to see what they can find (you have*/ 
final say on what they cook); or, you scout the area ahead of time^ 
find what's out there and select the safe plants — then duplicate 
pictures of what the'y look like and allow the students to bring back 
only tHose^plants. * 



More words of caution; find out if the are$ has been sprayed for 
pesticides; ,and, do not u se any .;mush experts run into 

difficulties identifying them. / 



Some common and .easily recognisable plants are arrowroot , bracken fern, 
bull thistle, burdock, pattail, dandelion, Indian cucumber, Jerusalem - 
artichoke, milkweed, sassafras, and yellow dock. There should be an 
attempt to gather enough of each yariety so everyone may have a taste. 
Put one type in each bag as you c&lltect*-it tf'ill avoid sorting them > , 
later. Same will tftegd to cooked, others just washed o^ peeled. ' * 
The key to full nutritional value is to avoid overcooking, 

fijJ^MS ^ a^ a l^ e ^ff : " Loarn t$ identify and find (don't pick!) soma 
poisonous -Ipok-alikje plants or other harmful plants. ^ 



Angisr, Bradford. Feas ting Fros on MijLd Ed Iblaa » Harrisburg, Perm- 
sylv&tfia: S t a c kpoTT "S^KST^T^^IT - i 

Gibbons, Email. Stalking the Heal New York: David McKay 
Co.» Inc. , 1973. 

Gibbons, Euell. Stalking the Wild Asparagus. N©w York; David McKay 
•Co., Int;., 1970. » # 
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Activity #25 

EVERYONE NEEDS A THNEED ..." QR DO WE? 
by Ron Beiswenger 



Focys: This activity is based on the Dr, Seuas story, ^Ij^I^rgx^ 
The story is available in b6ok fornix and in ampviemade for television. 
Some teachers have developed their own slide-tape presentations based 
on the book, 

V • 

Th© story describes ? the growth of mv Industry whl^ 
and makes Thneeds (which everyone needs)* A thneted is a sweater-like 
garment that can be used as a sock* shirt, glove, hat, carpet, pillow, 
sheet, curtain, or cover for a bicycle seat. An industrialist, the 
Once-ler, begins cutting Truffula Trees an$ uses them 5 to make Thneeds 
in a factory he' has built. His factory pollutes the .air and water and 
he destroys the habitat Of the wildlife of the Truffula Forest (Brown 
* Bar^ba-loots, Swomee-Swans, and HuWing-Fish) . All the while this is 
going on, a strange creature calLed the Lorax is imploring the Once*- 
ler to stop his destructive activities. The Once-ler finally cut/? down 
the last Truffula Tree, the f actorjS^oses and a bari^n, devastated 
landscape isAleft behind, 

A ring of stones, one bearing ttae wbrd "unless" imprinted\pn it ? also 
remains among the ruins. The sikiry ends ;with the Once-^er Nulling a 
boy of middle school age the meanittg-^Pthe wojrd "unless 11 : Y'Unless 
someone like you cares a whole awful lot, nothing is going to get 
better. It's not." He then tosses the last Truffula Seed to the boy 
and tells him to plant it and grow a new Truffula Forest, Students 
are usually impressed that a young person is given the opportunity to 
start over and correct past mistakes, « . k 

** 

^Teachers use the story as a starting point foe a number of activities. 
Dr. Seuss'-word us&ge provides wonderful opportunities for language 
arts activities, discussions of the role pf industry in our -society 
and studies of environmental j^sues in general. Students can be 
challenged to invent machines like the Super~Axe~Hacker and' other 
Seus&ian creations. -Some •teacher-^ ask their students to classify the 
animals in the story"* • The possibilities are endless —limited only by 
the creativity of teachers. One of the more popular activities using 
The Lorax involves retell itig the story so that it has a "better" end- 
ing, litis is often done with colored markers and butcher paper. 
Students suggest ways to avoid environmental problems, *,have fun, and 
learn a great de#l about how we can manage our environment more 
intelligently than the Once-ler managed his. 

Cjian e nge ^: *A Truffula Forh*k;has been discovered near your toLn. 
The Once**i§r wants to build a. Thneed factory one block from y<far p 
schools Should he be allowed to do itV What, rules ^nd regul^rt^ns 
should he have to follow? Plan* An environmental 'study to decide 
these things. - . . / \. ' ■ . ■ fc • 



Materials^ and Equipment : 4 " i 

. ♦ 

The. Lp rax story " 

Paper • 
Pencils -or colored markers » 

* & 
How ~To -D o - I t : There are several ways to develop this activity. To 

answer t;he question about building the factory, students could begin 

by examining the effects of cutting the forest.* How will it benefit. * 

or harm people? How will it affect the Bar-ba-loots, the Swomee- 

Swans, and the HummingrFish? What could be done to avoid these 

ef fects? A, summary, chart such as the one shown below could be used 

to help the students organize their analysis: . 



Living things 

affected by 
cutting trees 


How the living things 
are affected by 
cutting the trees 


V 

* ; Ways to avoid the ; 
bad effects of 
^ cutting the tpees 


Humans 


r s- 


. . i 


Truffula Trees 


f 

- ,.Y * _ « 




IJrown Bar~ba~loots 




. r .. 

■% 


Swomae -Swans 


iiT.ii.iTJiiir.iU- iJiJm r n ir.i. u u^Um .t.l ii A 10-" 1 ii.vm aj \j 




Humming-Fish 
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Another aspect of the challenge involves the building c*f a factory near 
the school. Students could carry outran environmental study of a hypo-/ 
^ thetical sit?e for the factory . A This, could range s f rour a general discus- 
sion of a selected area, to an elaborate study involving field trips to 
the area^ «to take environmental measurements. Som,e of the thihgs that 
might be included in an environmental study are outlined below, 

I. Description of the di tie selected for the factory' . 

A. Present Land use (housing, vacant lot, etq.). 

B. , Biological and physical environment 

1. M Ground cover—soil^ grass, concrete, etc. 

2. $errain~^flat > hilly, et<5(. * * m ' 

3. Vegetation x * ■' . : o x 

4. Animals ^ * . 



XI* Environmental Impact . $ _ f . ^ 

A. , Benefits resulting from thfc project 

B , Problem^ cauged by tha project " 

1, ^oliu^ioA . * 

.2. Effect plants '$nd animals ' . . 

3. Ch$ngas in human u$&g$^-i&creased traffic v losa of 
a park, *etc* ' 

4. Othar effects . \ ' 



This outline would have '^o be 
specific areas. 

Reference: 



or modified to correspond to 




v 



A 



Geisel, T* (Dr,'Se$ss). The Lorax. New York i Random' Houfee, HfTl. 
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Activity #26 



\ 



MAPPING THE GREAT OUTDObRS 
by Joseph Abruscato 



Foc us; The earth sciences bear a considerable relationship to that 
portion of the social studies called geography. Children studying 
earth science are typically expected to become aware of distinctive 
features on a portion of the earth's surface, mak6 careful observa- 
tions of such features (i,e., streams, hills, valleys, mountains), 
andL in some casos rep rese n t in a graph ic manner that wfolcfo th^y fte^, 
The construction of maps is an activity that integrates the earth 
sciences #nd geography. 



all ertges : LearA the meanings of various symbols found on road maps, 
earn to estimate distances on maps. Draw a simple outdoor site map 
to scale.* Learn to find directions using a compass and communicate to 
others directions -for getting .from one place to another. 



Materi 



A road map of your region per group of two or three students 

A package of cray^^or colored pencils per group 

Package of blank *paper • 

A compass per group ' , - * 

How-*To~Do~It: 



1) 




Prior to/tfce class expedition from the school to an outdoor study 
area, have ^groups of children study road* maps t<? establish the , 
actual/ "as 0 * the crow flies" distance between school and the, outdoor 
area ^nd compare it to axi estimate of the distance to be traveled 
usirj4 roads. Children should also make estimates of the time it 
wiXl take t<? get to the outdoor area and retain these estimates 

t9 compare x*ith the actual elapsed time for the journey! 

/ - • 

/This use of a road map prior to x the out9oor activity will provide 
you with an opportunity to have children learn the meaning of 
"scale 11 as wtfll as the multiple symbols listed in the legend of the 
map. The directions No ifth, South, East> and West on 'the map, should 
also be discussed with respect to orienting the map propetlj. 

excellent initial activity to do at the outdoor ,sit$ is CCHtt^ve 
each child create* a map of the area. By constructing a map at the 
beginning o£ an outdpor experience, the entire group of children 
can potentially grasp the • "big picture" an<} will hopefully gain 0 an 
appreciation of the many -and diverse, land features they can study. 



3) At the site teach the children how to use a compass. Then have # 
them draw the /compass direction points on their maps. 



92 



97 



After Initial activities, you might consider some of the following exten- 
sions: % 

• 

1) Hdve each group of children draw a scale map of a very ^mall portion 
of th<? outdoor site. Ask all 'the groups to use the same scale. The 
culmination of this activity \^an be the full class experience of 
• taping tftaps created by the respective groups together so as to 
create a giant map of the a£ea. 



2) Treasure hunting can be done by having one group hide & treasure 

(a pretty atone, the day's snacks, etc*) somewhere at th§ site. Then 
the group doing the hiding can create a list of directions for fj.tyd~ 
ing the treasury from art agreed-upon landmark. The directions may 
be" stated "In" this manner: rt G6 15 steps west "from the d&sd oak tns®. 
•Then go 30 steps south, etc." 

A variation of this activity is to place each direction At a different 
location— then the children discover a new location wnen they successfully 
follow a given direction. , 

Further Challenges : . 

1) H0?w can people .tell directions without a compass? Try out your 
ideas. 

2) Devise a way to make a map that " shows how high* various plhces are. 

3) Find out what the "grid" of a map is. How could you use the grid 
of a map to tell someone wherg a place i$ located? 



/ 
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Activity #27 



LIFE IN A MINI-HABITAT 
by Mary K . Boy© 



Focus: Mdst people are awark that animals and plants form associations 
so that groups of living things livjagyj certain habi tatjg^ For example, 
squirrels and deer live together in^t^ad-leaved* forest h&bitats. 



Unfortunately, it is % not normally possible* for school groups to study 
at first~h#nd the typical habitafcs of larger animals and plants. But 
bbsenmt^ 

any school. Vacant lots, edges of' parking lots, and lawns all have 
small areas — mlni^ h a b are homes to small plants and. animals 

And, observations of thpse small .^tr^as can be just as instructive as 
observations of the more impressiw large habitats. 

ChajjLenge: fc Estimate the numbers and variety of organisms populating 
a square meter mini-habitat. * 

Materials and Equipment: 

t «r>»jn t rir*mrg i n*m » ^m- l -y i jgmiWi * «u; y a * » i,gW t I fr iii r j minmrmwiA it n-Lmji i i n 

\ 

S tides • \ 1 

Meter sticks or measuring tapes 4 

CESI Bug Catcher - • ° Q . % f 

Hand flenses 

Transparent plastic bags • 

Garden trowels or old spoons j 
Plant and animal 'identification references (optional) 



Ho w-To-pQ-It : Have youngsters stake out square meter s 
as many different la\m^ vacant lot, or schoolyard areas. 



;udy aVeas in 
as you have 



available. Sticks can be used to mark the corners of the plots. 

Students should ^try to remain outside their slbudy plots as much as 
possible, but try to observe as many different plants' an$ ^animals as 
they can that live in the plot, CESI Bug Catchers may b^ helpful for 
capturing insects and other small animals without injuring them. 
These small organisms can be kept in a clear plastic bag -for temporary 
observations^] but should be released unharmed back where they were 
captured. Encourage kids to make a catalogue of every living thing 
found in their square meter. Where names*of organisms ar^ not known, 
have kids* simply invent .names to describe creatures they find. If 
hand lenses are available, they can make close"-up viewing hi the 
organisms that much more interesting. Garden trowels or old spoons 
#re good for digging in to the study plot to search for underground 
organisms. / > ~S 

%■ 

Rave - students estimate: . ■/ • . 

1) What is the total number of living plants in your plot?/ 7 
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f 



/ 



2) What is the total number of animals (insects* worn®, centipedes* 
etc*) in your plot? f 

3) How many d i f feren ti types pf animals are there? 

4) How m&ny dl^ereigit types of plants are Ehere? 

Some students will want to make a ma£ of • t'heir, plots showing the dis- 
tribution of organisms. Others may 'want to consult reference books to 
try to find scientific names for the creatures they observe. 

As a culmination for this activity, kids can compare catalogues for 

the varl^u@.plots^ W 

in life? In which types is life scarcest? What factors may account 
for these observed ' differences? , \ 

Further Challenges: . • 

1) Try "to figure out food chains or food webs for your ^mini-habitat. 

2) How could the number of living things in, your mini-habitat be 

increased? Do an experiment to see if you can bring about an 

' * ; increase in frlant and/or animal populations. 

♦ 

* 

References: * 

Any references on common weeds, grasses, wild flowers, insects, and 
invertebrate animals will be useful. 
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; ■ Activity #28 

CLOD CREATURES • < 

by David R, Stronck 



Focus $ The roots of plants hold soil together in clods which include ' 
various small animals. : : '* f 

* \ 
Challenge^: Identify $ome of the plants and animals in soil clods* 

Classify roots as tap or fibrous, Observe the contents of the soil. 



Materials and Equipment: 

s • > » • 

Clods dug from lawns or weed patches, approximately 25 cm ' square 

and 15 cm deep 
Cardboard box or other container for each clod 

Shovel or garden trowel ^ 
Jars ot cups for storing animals - , 

Magnifying lens (or low-poweYed microscopes) / 

How-To^o-It: • * ' ' 

1) At a convenient study, site area, dig up enough clods to provide 
' one for each pait of students. Ideally, the soil should be dry 

enough and riot muddy although the clods could be stored in open 
\y boxes for a few days to dry out excessive moisture. If the sail 
is somewhat sandy, it will allow easy examination, # If "the sampled 
soil is too hard, it may require soaking with x*ater on previous v 
days tQ allow use of a shovel and to increase the numbers of 
larger animals near the surface, . 

2) Youngsters stiould work in teams of two or three .in observing each 
clod. Some teachers wili prefer to give each student -a small 'clod 
of only a few inches in a latge plastic cup, 

Vf Each youngs t te,r s must have the opportunity t6 break up at lea^t°part 
of the clod in order to examine .how the roots hold the soil 
* together.* The teacher should demonstrate how the .fibrous roots 
bind the soil together as if they were a tangled mass of strings', 

• «*. ■ *■* * ■ 

X) £sk the students to find different kinds ..of plants in the clods, 

Scientific names are rtot important althQuglv common plants may be 

^ easily identified, e,g,*, thistle, clover, khd dandelion. Help 

the youngsters to recognize that each of the plarits has a green 

top and whitfe or brdwn roots. There are two types' of roots: tap 

roots and fibrous roots. Tap roots are long and large, usually n 

without branches* as in dandelions and thistles . ' Fibrous roots 

are small but form tangled .masses as in grasses. • \ 

• - ■ ■ 

,As 'the kids examine root system^, they may suddenly-* begin * to find 
animals which \>/ill probably quickly distract them, Tftese -.earth 
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creatures may include wo rtaS , slugs , isopods (sometim&s called 
pill bugs or wood I\f.ce) , millipedes, and spiders. Encourage the 
youngsters to place these animals in a jar for denervation, A 
magnifying* lens \*ill assist in studying details of small animals. 
Older students may x^ish to us$ low-powered microscopes.- 

The students should begin\to recognize that the gree$ leaves and 
stems of plants above the grpund are "only a part of the life in 
that areh. In the soil, these Are roots, decaying plants and 
animals, and living animals. The underground world of ( life 'has 
the means by which dead animals attd plants are broken down to 
provide water-soluble nutrients which will be; absorbed by roots, 
-fhe fertility o,f the soil depends!* greatly upon this process of * 
, decomposing materials. * 

5) After examining the clods, have kids return all the materials of 
the clod to the place where it came from. There may be suffi-' 
cient interest to dig up new clods at t,his site* or to take clods 
from a different site.' Additional new diggings should be done . 
' 'by the youngsters themselves. - * 

Some appropriate .questions for discussion ar'e: 

1) What happens to the soil on a slope i£ plants are removed from 
its surface? . ^ ' f 

"2) What happens to that part of a lax<m where people oftep walk? 
Why did this happen? 

3) Where will you find mdst of the animals in the soil? What type 
• of soil has the most number of animals by*'weight2 

4) What do the animals in the soil eat? Do we/ find healthier plants 
growing in the spil where there *are more animals? Why? 

* * . 

Fu r the r Cha 11 en jg es : . ' - 

» . * 

1) Using a shovel, carefully extract an entire tap root from a - * 
dandelion or thistle. Usually the long tap .root , is broken in 

the process of digging out a clod. - 

x - • * 

2) Soak an^ area with x^ater to note differences in wet clods as opposed 

to dry clods. Examine clods at different timi^ of the year to com** 
pare the numbers of animals, growth of plants, %tc* 

3) Set up funnels and fill them with soil. Adao&rater until it drips 
through intoa dish belbw the funnel. Examine the drippings for 
Very sltaall animals. " . 1 

ef&rence: * 

■ . . i 

Outdoor Biology- Instruct ional Strategies (OBtS) . L^^/Guide » Berkeley 
X-Cal iforniaia Lawrence Hall of Science, 1974 
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Activity #29 

SHORELINE LIFE ZONES ; ' 

by D§vid R. Stronck 

f * 

focu£3^ Observe the zones of different communities of plants and 
aniifta^vwhich live near' and at' a shoreline of a sea, river or lake. 

Ch^ Identify the species, of plants, and animals which are 

most characteristic of specific sones near and at the shoreline. 
Observe variations in the water levels which create these zones. 



Material s n ^d Egu ipmen t : , _ 

Paper and pencil s . 

Modeling clay 

.Yard or meter sticks 

Drinking straws - 
Large plastic cups or small pails 
Magnifying lenses 4 

How-To-Do-It: 

1) T^e study site musft include some shoreline area where the water^ 
l,evei change^ periodically. Ideally the study site will have the 
rocky tidepools of a seashore. Nevertheless, many lakes jand even 
broad rivers' have seasonal variations which will allow a. study. of ; 
the same important 'concept : as the quantity of available water 
f greatly changes, the types of plants and animals will radically 
change . * - * 

At: ocean seashores the ^variations in water level depend on th^ tides 
which are w^ll predicted. By consulting the local tide tables, one 
4 t can platt "to visjt the area at the lowest convenient water level. 
Before going to a seashore, the youngsters must understand that the 4 
water level may rise rather rapidly while they are visiting the 
site. They must not become trapped on islands createti by rising 
waters. Safety precautions at rocky seashores require that the 
youngsters always work closeLV together in pairs.' Some important 
rules are the following: 

Never turn* your back to th& waves while * looking down at a j 9 
rooky ar&a. If hit by a strong wave, try to lie face down** 
i ward and to grasp the rooky surface tightly. Beware of 
slippery surfaces-, especially where there is much seaweed. 
Wear sbrong boots or shoes which "can withstand the very 
& sh&rp abrasive surfaces of barnacles or coral. 

i 

Some lakes and broad rivers may have shorelines where the water 
level has great seasonal variations. Such fresh water areas will ' 
demonstrate 'different zones of life depending Upon the duration 

. ... J • . . • 
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of high water levels; Seek 3 study site where m there are obvious 
gradations .from the usual highland vegetation to shrubs needing 
much water to plants which live .exclusively in the water. 
Usually dams do not provide adequate "living 11 shorelines because 
their levels change too frequently % 

It is dangerous at seashores to' allow a youngster to wander off 
lone. Establish limits to the study site by setting up poles 
\th flags,. * Require the students to remain within an «araa where 
you can easily see them. Because the study sites are stretched 
alo^g shorelines, anticipate that some youngsters will be inter- 
ested in ^exploring beyond the defined boundaries. Clearly explain 
to them t hart the goal is to interpret t*he life, in the stydy site; 
this ; study will require their aCtehtfo 
animals. 

• * * 

Older youngsters can use yard or meter sticks with drinking straws 
to measure the height above the water line for the. various- sones 
of life which- are observed. Begin by holding the meter stick 
loosely between thWb and index finger. The full length of the 
meter stick should be allowed to hang downwards as if it were a 
weight'at the end of a plumb, line. -Set the ( stfck on the ground 
level?" at exactly this angle, i.e., vertical. An assistant will , 
be needed to guide tjhe setting correctly. Then place the drink- 
ing s±r#w on top of the edge of the meter stick.. Sight through / 
the straw' to the nearest high groun$. The assistant will walk 
to tAis point and mark it. The .elevation of this point will be 
one qieter higher ^than the original location. If the shoreline 
area is steep, several such measurements can be made. If the 

is relatively flat, elevations of less than a meter can be 
similarly measured, fe.g., by using a foot-long ruler. 

The mo del clay may bfe use'ful for making impressions of interest- 
ing hard plants or animals. At the seashore, clams and snails will 
provide good subjects, for such impression^. The impressions in the 
clay may faster be filled with plaster of Paris to give models of . 
the outs iae slfepe of these shells. * 

, A second, tise for modeling clay is to build temporary dikes around 
some animals or plants. ; The area may then b§ flooded within the 

*dike by/using a cup 'or pail. In tidepools, t^he barnacles will 
extend their feathery feet and the anemone, th^r tentacles when 
they are under watet. Thefee animals are relatively drab when the}} 
are protecting themselves from the drying effect of air. Dikes 
built at freshwater spots may encourage worms and isopods to leave 
their hiding places. f 

The youngsters should observe sharp changes in zones of living 
organisms at shorelines. The plants and animal^ on the high* 
ground beyond fl<?od or tidal waters should be recognised first, 
preferably before making a trip to a shoreline. This study con*- 
centrates.on identifying some organisms which are rarely covered 
with water and others which are usually covered with water. 
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At seashores* these i£ -usually a "dead" area of almost no con- 
spicuous life forms at the upper end of tidal washes* The 
upper limits of sea life are restricted severely by the physi- 
cal environment which allows drying out cluring long periods of 
time. The lower limits of* species are constrained by predators 
and biological competition for the same ecological niches. 
Usually the tidal communities of plants and animals are in 
distinct zones or bands which can be easily noted at low tides. 
The youngsters should concentrate on the most common organism(s) 
of each*zone. Have them draw, and map these organisms* ' 

* § 

'Along freshwater "shorelines, many shrubs and trees often flour- 

ish where their roots , can dbtaifli abundant water. .These species ......... 

usually differ from the plants of the highland. A third type 
of plant \& found exclusively growing in the water. At least 
these three freshwater zones should be noted and identified by 
their most characteristic or common species. 

5) ( Leave all organisms undisturbed at the study sites. Using draw- 
ings, maps, and clay impressions made* by youngsters-, discuss some* 
of these questions: 

a. What causes the water levels to rise and fall? ■ * 

b. What is the .total height of the intermediate zon$.(s) of 
organisms where the water levels fluctuate? 

c. Which zone(s) supports the greatest lunount ojt life by Weight 
* of organisms per square meter? Which support the least? 

d. * Name the most common species which characterize each zone. 

Further Challenges : Visit the study site repeatedly to measure changes 
in water levels. Take a relatively 'large rock, weighing at least 15 v 
pounds, from the highland area to the loft-water level. After a few 
months^ record changes in the organisms growing on the surface of this 
rock. 

References: ■ * x 

Outdoor Biology Instructional Strategies* (OBIS) . Pond Guide . Berkeley, 
California: Lawrence H^ll of Science, 1974. 

2im*,.H. and Ingle, L. Seashores. New York: Golden Press, 1955* 
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• ECOLoAt STUDIES IN CEMETERIES' 

1 by .Beth Schujtx . 

• t * ' 

Focus: Cemeteries are open green spaces. Sometimes tRey at& the only 
open spaces in a city neighborhood. Many kinds of plants anil animals 
live there • Peopie also use them as parka and even playgrounds. Why v 
not use, a nearby cemetery fox ecology- activities? 4 

. ■ ■■ \ 

. Ghaller jt^es; Explo re a GgmeL&ry near yohjc home, or school L ... Find out 

how many different plants and animals live in the cemeteVy^oj: use it 
some of the time. How do these organisms use the area? flow are they 3 

able to survive there? How do people use the area?' 

*- • 1 # " • 

Bow~To-Do-It: ■ ■ * : . 

1) ^Make a map of the cemetery'/ Divide it £nto #mall areas so that 

grbups of youngsters can explore one ar ( ea at a timte, 'This will 
help tcids keep more accurate records of £hei£ observations. 

2) Notice plants 'growing on or near ■t^.fi^ii^i^^rKi^v-: ■ Hcw % ro«riy fcinds 
of lichens, mpsses, or othgE* r smati^ Db- they 

: grow^on all stones or only* on solne kinct& of jl^ottff? ■ . Co^npate pla^t>v 

growth on stones in shady, damp places with ttia]tv ; ll^ a: ot^i^^--^]eG98* 

3) How many different kiftds pf -trees.. and shrubs §re growirtg' in. the 
area? Which loo^: ad though ^ they were planted by peoplp? * Which 
look as though they grew naturally? What is ypujr evidence? 
(Expected discoveries: You may see some berry-bearing shrubs 
growing at the base oi^ head is tone i They probably were "planted" 
by birds. / Speculate: ' Were the largest, trees there when . the ceme- 
tery was new? Look at? dates on* markers near the largest tre&a. . 
Are any of the markers tilted by pressure froqt the roots?) 

4) Compare condition of trees along tt>e roadways with those several 
feet from the roa<|» (Hirtt; Look for injuries on the ti^ink which 
may have been caused by trucks.) Compare width' of roadtfayp in v 
the old part of the cemetery witb\ that of roads near the newey 
parts* If there are differences, what can you infer? 4 

5) Look for birds and their nests (Caution: DO NOT disturb nests 
during spring and summer)*- In spring ypu may hear more birds than* 
you se$. How many kinds do you* hear or see?^. In fall,' wh&n, the 

• * leaves have dropped, you can find nests more easily*. Try s t0 iden- 

tify the birds that you gee. What kinds stay< in, the area all year? 

• •' .' ¥ ,• ' 
\ 6)* Look for mammals. If there are large trees, watch for squirrels, 

V ; Do people feed the birds and squirrels? If not, try &o find^out ^ 
what they are eating. ' O . ; , 



/ 
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1 7)" Find }nsecj:s.n There must be m&ny kinds there because insects 
* live whatever plants grow.- Observe -their activities, 

,8) finally v nQtlte how people use, the cemetery. In one old ^iemetery 
in a city," observers ndt-iced that people use the op#n sprite to 
walk their dogs, to eat their lunches, or just to sit ite the sun 
on warm days, t . , f ; . 

' * * * * 

Furth e r Challenges ; * , * m ** 1 ■ * 

T) 'Estimate the age of your cemetery. What evidence could you use*? 



2) Estimate^ehe .numbjers of various plants and anitnals -living in your 



W cemetery- 
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Activity #31 



PUDDLE POPULATIONS. 



by David R. Strontk 



/ 



Focu£: Organisms- within a puddle go through a series of successions! 
changes during the spring ^months. 

Xderit^y several different species of plants and/or -« 
animals which will appear; \ flourish, and -disappear in a large puddle 
during the spring months. Compare the variety of species^ in a polluted 
puddle witt* -thoj^e ±n a rel^elveiy dreah "one 1 . Me&stree seme -of -ttm 
environmental conditions which may favor the growth of populations. 

# . ■ ^_ 

M^teti alg and%c|uipm ent; * ,'" 

Shovel ^ ■ 

Large plastic sheets, e.g., from garden waste .bags v 
Cupful of any fertilizer • 
Small paper or plastic cups 
Thermometer 

Magnifying lenses ^ 
Kulers 

White~bottomed pans (optional) * ' * 

Microscope with glass slides and coverslips (optional) 

How^^^6o^|t : The study -site may consist of small naturally-occurring 
ponds (puddles) t If none are conveniently *located„ dig out a couple 
of small holes in the ground. The suggested slse of the holes is about 
three to six feet in diameter and one or, two feet deep at the deepest 
point. Line both holes with plastic fromf a large garden waste bag. 
The purpose of the plastic is to keep th<jf water from seeping into the 
earth. 

Encourage older children to help in digging out the holes. Idc&lly, 
<the holes will be located within a courtyard of a school where they can 
be easily observed and protected. Even young children should assist in 
covering the bottoms df the holes. One puddle should be telatively.' 
clean with o*ily rags, rocks and -pebbles added to the bottom. The other 
puddle should have a muddy bottom and a cupful of any fertilizer added 
to the water* 

Organize the youngsters into teams of at least three or more persons. 
Each team should keep a log of developments in each puddle. The log 
should record the following data: 

1) date 

* • * . 

2) time of day the observation is made ( 



3) general state of weather on that day (cloudy, rainy, st^nny) 



4) v temperature of the water 

3) color and odor of the water 

6) turbidity • '4 

7) g^naral appearance of a csupful of water from each puddle 

8) a count and identif idation of -one or more species characteris- 
tic of the>sample taken froin each puddle. (For example^ x ten 
mosquito larvae may be found wriggling in a cup of '^ater ■ 
removed as a sampVle from one puddle.) 1 ; 

The members of each team . should accept various responsibilities for j 
gathering "and r^cqrdipg data from, both puddles. » \ / 

Turbidity is measured by lower'ing the tip of a ruler into a puddle and 
recording the point at which the . tip disappears in the muddy or cloudy 
water,"* For. example, the tip may. no longer be seen when the ruler Is 
inserted .ten inches into the water. This depth of ten inches is 
recorded as the turbidity measurement. „ 4 

Samples taken from each puddle should always be taken with the same size 
cup, to allow direct comparisons. Observations of the sample may be 
done by simply looking into the cup and noting the larger plants and 
animals. More detailed, work can be done when the contents of the cup 
are poured out irito a large whitj^bottomed pah. Using magnifying lenses 
youngsters may then see many small animals whi,Gh may be more' easily 
counted. If microscopes are available, a wet mount will allow the study 
of minute organisms which otherwise would remain beyond visibility. 

Both puddles will probably contain a wide variety of plants and animals 
during the late. spring. The youngsters will be able to observe the 
pattern 'of succession by which one type of dominant species is gradually 
replaced by another. For example, mosquito larvae may flourish for a 
time but later entirely disappear. In the later stages; backswimmer.s ' " 
may appear and increase in numbers . . 1 

The fertilized puddle will support a more concentrated population of 
algae and other water plants. In this .environment, wjrSnay anticipate, 
that most small, animal populations will also be relatively higher. 
The data may also support the hypothesis that higher temperature and 
greater sunshine favor larger populations.'! 

The numerical data of this study can easily be represented on graphs or 
histograms. Using the data, the youngsters should be able to answer 
the following questions: 

1) When did the population of recorded .species begin to increase 
rapidly? When did these populations^ stabilize or begin to decline? 

2) What temperatures favored the most rapid growth of populations? 



3) What weather conditions favored growth? 

* 

4) Contrast life i\x th&, fertilised puddle with that of thte unferti- 
lised puddle. What comparisons can be mad© to fertilized and 

.unfertilized lawns? % 

Further Challenges i ' y | 

9 

1) Contrast measurements mad© in artificial puddles with those from 
\ naturally occurring ponds. , v * \ 

' 2) Maintain data on the same puddles during a complete year and for 
several years, Note the arinual fluctuations of populations, 

3) .Contrast samples from puddles with those from flowing streams. 

Reference: * . { 

Outdoot Biology Instructional Strategies (OBIS), Ppn^-.-P^-^^:^ Berkeley, 
California: Lax^rence Hall of Science, University of California* 
1974, 



x Activity //32 

PLAY IN THE DltlT! f ' " 

by Will-tam Sorerison * , • 

Focus: Soil that has been undisturbed for long periods of time tends 
to form distinct layers called 90 il hor izons These layers vary in 
color, thickness, and compos i t ion in different natural habitats. For 
example^ soil layering' in a grassy meadow JLs quite*dif f erent ,froia that 
found In a deciduous forest, * * 

~Sm&ll Sampl&s of ©oil also fotra mini-habitata for population 
and amall animals . . / 

Challenge^ : Find out if the soil is layered in your schoolyard and in 
o£h#r nliarby study sites. Find out how fast your schoolyard soil 
absorbs "water. Survey small schoolyard! s<3ll samples for tiny plants 
and animals. . * ' " 

Mat o r i al a a nd E qu ipme n t : # 

Pebbles ^ 
Shovel 

Juice cans (remove both ends with a c§n opener) 

Water tueasured into l/4~liter portions (in jars or cans)' 

Wrietrwatch, stopwatch, or al&rm clock with second hand . 

Jars about 3/4 fall of water (wit;hvtops) 

Hand lenses . ■ * 

^P^^j^^^I^. 1 Div i^ e your class «ihtq etm&ll ,gtfpups and give e#ch group 
a pebble. Have a member of ea£h group Alo^e his/her eyes and throw the 
pebble on your schoolyard (or other) soil ibtudy site. Each group can* 
then use the soil immediately beneath its pebble a£ the study qample. 
(This procedure allows for random sapling o£ the soil of your study 
site.) ' j 

The following activities can be dx>h& at eafch pebblenaiarked location: 

q . ■ 

1) Water absorption inyestigation, Have kids pusl? a juice can, (open 
* 9 *6n both ends') about one cm into the soil. Then they can time 

how long it takes for l/4 fl liter of water* poured Into the can, to .. 

sink into the soil* Comparison of r jwater absorption times from all 

groups can be used for later class discussion of relative soil com?- 
• paction and composition.' 

2) Soil pro f ile s tud y . Each\group can use a- small shovel- to cut a 
triangular wedge of soil (abeut 30 cm wide atia 50 cip deep) near 
where the pebble fell. Kj^ds can examine the wedge and, look for 
layers or regions of different/ co lots and textures. If layers are 
present* their tfhickness^ can be treasured t and comparisons of parti- 
cle sizes, colors, and textures, can be noted. 
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For further ^Lnvaatigat ion of each soil layer discovered, kid<* 
* can take a sample of each layer an4 place it in a jar of water, 
<ahey can shake the* j^r and let the contents settle. This will 

separfct ^ the origTffn^Tliyin^^ 

components. Ar * t*ome of the samq cpipponenta found in all the 
jars? Are ccfrrrs or textures apparent in the jars that were 
not observabie in* the original soil samples?' 

3) Soil creature survey. Youngsters can use hand lenses to search 
'each layer of 30H in another sample for small plants and animals. 
Each group might make a chart showing a cross-section of their 
soil sample and the numbers and types of green plants, fungi, 
♦ s insects, worms, and spiders found at various depths in the soil. 

\"^ , "WMS«"6»n»8ir™lIvln8"tMng8 found In the soil? mich creatures 
are foilnd deepest in the soil? What adaptations do some of these 
creatures have for living underground? 41 

Further Challenges: 

1) Hammer a wooden stake into the ground near each pebble-marked soil 
study location. Compare the effort needed to drive the stake with 
the compaction results of the water absorption study • 

2X Cover one %ide of a large piece of cardboard with ^rubber cement. 
Pl'ace a soil sample wedge on the cardboard so one side of the 
sample makes firm contact with the' cement . Dump the soil off 
the cardboard. A soil profile should then be recorded on t\\e 
sticky surface. ^ 
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* . Activity #33 

f • 

§TREAM STUDIES ' •■ . 

by JoAnne Jones aryi William Sorenson * - 

Focus: A creek or stream locaXed nearby your school cah be a fascinat- 
ing place for long-term ecological* studies. Both physical and biologi- 
cal characteristics of a stream change considerably during a year* Much 
can be learned by monitoring these changes, < * 

Challenges ; Monitor the flow*, temperature, dissolved material^, bank 
erosion and deposition of # stream during -an entire &aho$4 year^ ilon4= 
tor the populations of Hiring orgahisms found in a stream at different 
seasons during a school year. 

Ma terials &nd Equipment : C' . ^. 

■ * ■ 

Large sheets of paper Jand felt-tip markers for maps \ r . ■, 
Meter sticks 

Long wooden pole (optional) 

Boots for youngsters ' ■ \ • 

•String 

Thermometers 

Ping-pong ball or cork 

Stopwatch or wristwatxh 

Homemade aquatic collecting devices (see Appendix) 
Large jars 

White plastic basins ^optional) 
Cameras (optional) 
White jar lids 

Hlow^To-Do-It : If you are fortunate enough to have a stream near your 
school, your class can be organized for year-long monitoring of changes 
taking place in the stream. At several times (perhaps three to ejlcht) 
during the year, kids can conduct the following activities, keep^ii 
data, and make interesting cdpiparisone* , > 

Mappin g and Photographing : Groups of kids can be assigned to different 
sections of the stream. They can make a detailed map o£ their stream 
section including shape and inclination of the banks, depth x>f the 
water, rocks, tr,ees, rapids and still water areas, etp* If the stream 
is a shallow one, yojjtngster^ with b^ots can carry meter sticks right 
'into the water to measure depths. If* this is not feasible, perhaps 
long sticks can be - obtained from which measuring lines ^nd weights can 
be dipped into the xtfater. v * . 

If possible, youngsters should accurately measure the width of the 
stream at several places and try to make a top-view map of t;he stream 
drawn to sckle. If cameras are available, photos taken of identical 
sections of the stream at different times during the year can be quite 
intriguing . <i ' . 
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Measuring Stream Velocity: Kids can measure a distance of 10 meterjs 
along the stream path. One youngster can drop a bright -colored cork 
or ping-pong ball at the upstream starting point of the 10-meter course, 
lie, should yell "start" as he dropsy the float and another youngster (the 
timer) starts a stopwatch or notes -tlfe position of the second hand on t a 
wristwatch. A third youngster should be positioned at the downstream 
end of the 10-me'ter section and yell "stop" just as the float passes 
the finish line. The timer notes the t*ime, in Seconds, for the 10** 
raet&r journey of the float. J" The velocity of the stream can t;hen be 
calculated as follows: . 



Velocity 



d la t anc e (1 0 meters) 
time of travel in seconds 



« (?) meters per second 



TO find meters per hour, do these* calculations: 

Veloc*ty / (meters per hour) ** (-meters per second) ic 60 sec. x 60 min. 

to determine kilometers per hour, divide the result of the above calcu- 
lation by 1,000. ' »" 



ERIC, 



U2 

- 117 



It is usually a good idea to treasure the time of the 10-meter journey of 
the float several times and then use an average time for your other 
calculations. 

Measuring Tempe rat urea : Kids can measure water tempera turefe at differ- 
ent depths of- water in their stream section, and also measure soil 
temperatures along the streAm banks, % They might measure air tempera- 
tures abov$ the water and t>he> stream banks 'and make comparisons. These 
measurements can be recorjied k on their maps. 

Observing Dissolved Materials: Kids ca» compare the amount of materials 

i-mjlu-ut k._ju^r ■ jrui -1 ~ iu»t- - - i j "ij -11 hit 1 n np- irn ' *■ « 

dissolved in stream water in two ways: 

1) .. Collect four to live liters ef the water in' a large jar and let . the 
. sediment settle. to the bottom of the jar for a^few days. Then 

measure the thickness of the sediment layer. 

0 * 

2) Suspend awhite jar lid from a string, 'then lowe*r the jar lid into 
the water slowly until it cannot be seen. The distance the lid is 
lowered is the relative measure of-t%e amount of dissolved material 
in the water. 




Observing Li ving Orga nisms : Youngsters can use a variety of dip nets, 
bottom scrapers, and plankton nets to temporarily capture and observe, 
creatures tjhat inhabit the stream (plans for various aquatic collecting 
devices you can build are included in the Appendix) . To encourage a 
"no damage" to the environment" ethic, have kids collect organisms and 
observe them'ih jars* or whit,e plastic basins, and then return them 
unharmed tp the stream. Small samples -of mud and water may" be taken 
back to your classroom for microscopic examination if microscopes are 
available.. Kids may. want to sketch or photograph some of the larger 
creatures found. Identification of some of the organisms can be accom- 
plished by consulting 'appropriate fieldguides and sourcebooks. Or, 
kids can invent their^ovm names and classlflc.it ion schemes for the 
creatures. • • 
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After a stream monitoring field, trip, one or more classroom sessions 
can be devoted to analysis and comparison of the collected data*. As 
the year progresses, youngsters are likely to observe dramatic changes 
in the physical characteristics and biological populations of the 
stream. ,Encourage. them to m$ke' inferences to account - fo^these 
changes, and' perhaps try experiments to test their idaasi. 

Further 'Challenges: / 
— . — — * 

1) Find out how to test the chemistry of the 'water in your, stream. 
Monitor changes in chemicals present. ' . 

• • * 

2) Make plaster casts of footprints of animals found on the banks . ^ 
• of your stream. — - 

3) Try to estimate the volume of water flowing. in your stream. 

4) Try to estimate the amount of sediment carried by your stream. 

5) Where does your stream begin? Bird? Is the water used for any- 
thing? Explore to find answers to these questions. 
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' " . Activity #34 

SCHOOLYARD STREAMS, LAKES AND DA&S o 
by Michael -Rv Cohen 
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Focus : Miniature examples of 'streams, lakes, and dams can be found in 
schoolyards during and after rains. These' mini-examples exhibit most 
of the geologic characteristics of their larger counterparts, but they 
are much more accessible to -Observation and experimentation. «They also 
go through, geologic development and evolution much more quickly. Kids 
dan witness streafe eroSipn, meandering, and ther- life cycle erf a lake 
in less than an hour . .They can also have the fun of building mini- 
dams and witnessing the- resulting effects on an environment. 
\ "■ . ■ 

Challenges: Observe and experiment with miniature streams, lakes, and 
dams in your schoolyard.* Compare their characteristics to those of 
large-scale geological counterparts. 

Material s and Equipment : 

Notebooks or drawing paper, pencils 

Sticks or spoons for rainl-'-dam building < 
Small corks, bits of styrofoam, or other buoyant materials 

How-lb -Do -If: Start with this question: Where are the closest streams, 
lakes, and dams to this classroom? This can lead children p the unan- 
ticipated idea that small examples of these geplogica^ forms might be 4 . 
found right 1A the schoolyard. 

Immediately after a rainfall, lead youngsters on a tour of your school- 
yard in search of small streams, lakes and dams. When some of these 
have been located, children can work in groups' and make more detailed 
observations. Each group can iWent names for > make sketches of, and 
watch the evolution of a stream and/or lake. Current flow rates of 
different streams can be compared by observing small corks or styrofoam 
pieces float with the currents. Encourage kids to look for signs of 
erosion and soil being carried and ^deposited by jthe streams* If ' 
natural .lakes are found, the following questions can be considered: 

1) Where do lakes form? Why in one location rather than another? 

2) What causes lakes fco get larger? Smaller? 

3) Where does the w&|er for a lake come, from? 

» 

4) What happens, in time, to lakes fed by sediment-bearing streams? 

Children will enjoy using stones or mud to dam up some of the mini- 
streams. Have them predict, before building a dam, what effects the 
dam will have. Will a dam completely stop a stream? What^ shape will 
the body of water formed by a dam have? 

■ • ' 117 . 
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It is also a worthwhile experience to have kids build dams along 
expected stream beds before rainfall and than oba«rv> v Ghety ^wr^g . 
after the rain shower. , Rids can study, the area behind *h«$« dams' 



or 



as the water driM& up. What type of material is found there? , >«fhat 
would happen to/this awa .flver a long period of time? . « K i ' , 

Lots of variations of these activities are conceivable. If,, water runs 
in a stream along a street or parking lot, it will often' have a film . 
,of oil'on top. The oil-films proVide observable patterns kids can use 
to'better understand stream flow. Straight lines 'in* the surface ^oil- 
films indicate smooth flow, while swirling- patterns signal turbulence.' 
Look for relationships between- stream turbulence, erosion, and meander- 
ing. 



When lakes dry up, various sorts of materials are left behind lh the 
dry lake beds. Try to find out where the lake bed materials came^-from. 
Have kids predict what happens to a lake as material continues to be 
deposited (eventually it .becomes a marsh *and then dry land). ^ 

As a result of activities like these, kids will better understand 
•patterns of str§aj^ilow* lake formation, and lake life-cycle, and some 
of the environm^^p§lpfeCts of dams. And, it can be a lot of fun! 

Further Challenges : t< 

1) How long does it take for schoolyard streams and lakes to dry up? 
Does this vary depending 'on the time of -year"? Conduct observa- 
tions to findp>ut. '. ' " .« 

2) Consult geology books to find out how many of the characteristics • 
of schoolyard streams and lakes apply to large-scale bodies of "' 
water. . • ' .^'iMfi^ 

3) Which would carry more sediment — a fast-moving or a slowjsiftovlng 
stream? Do some experiments with schoolyard streams to find out. 1 
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Activity #35 

ACROSS THE SMALL DIVIDE 

< 

by Michael R. Cohen ' 

* * 

Focus; A divide -is the line separating drainage systems. The top of \ 
every hill or rise «in the landscape is, in effect, a divide. The" 
Continental Divide does not separate a continent in half. It is the 
place where water flowfe in different directions. There are divides 
which separate water ^low cast and west and those that separate the flow 
north and south. The main idea is that a divide indicates the boundaries 
of a drainage system. The drainage could be as small as a part of a -small 
valley, schoolyard or*backyard or as large as half a 'continent. Drainage 
basins become important when considering water resources. 

Challenge: Find answers, to these questions: How many divides did you . 
cross on your way to schdol? Where is the closest divide? Who. can 

locate the closest divide?. ••' 

< 

Material s and Equipment: 

Plastic gallon jugs \ - 

Dictionary / . " 1 

Meter stick or other straight stick < 

Commercial level - or glass of water used as a home-wad,** level 

How-To-Do-It: Most children. will have trouble with the word divide. . 
It sounds like an arithmetic function. This is ah opportunity to dis- 
cuss the multiple meanings of words (a dictionary will help) . The 
geologic divide is similar to the' arithmetic- division in that it . v , 

separates, ®rt areas, like dividing a £ie. But it is different in that 
the separation is caused by height and not by size. 

The idea of geologic divide is novel to most children and helpful to^ 
those who have heard of the Continental Divide. They will quickly 
begin to find, examples of divides around school. Hills are the easiest 
place to start. Have children suggest various places around the school 
or their homes they think are.divides. - .... . , 

x _ ,. •' ' ' • 

The next .step is to draw a map of an area indicating the divides. This 
map may take two forms; a small detailed map of a specific area such as 
the school yard or backyard of a home, or a less detailed map of several 
blbcks, a .section of the -city, county or' larger area. The" children 
should locate the divides on the map and then indicate the direction of 
the water -flow from the crest of the divide. An example of, a map of the 
divides around a child's home is shown, „ln Figure !., 

3 f " . \ • 

It is possible that children will have, trouble indicating the direction 
of water flow along some divides. There are several ways student opin- 
ions about the location of divides and water flow from the crest can be 



substantiated. The simplest l>s to have thetn pour water along the top of 
the divide and watch the way it runs down eta sides. They can experi- 
ment with a thin spray of water, a deluge of water, water in a wind, etc. 
The 'reason for this type of experimenting is to. check their original 
thoughts. In some cases the use of water still leaves doubt as to the 
direction of the water flow. If thatj happens, or if the children want 
to check their original measurements again, it is possible to use a 
commercial or home-made level. The children can' lay the meter stick , 
alongthe crest of the divide and use a level to indicate the direction 
and extent of the sl^ppe around the divide. 4 
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Figure 1. * Map of area arpurid a child's home with indie at ion' '-of divides 
(dotted yJLinos.) 'and water tLow from the divides (arrows).. 



I 

Youngsters can make, their own levels using a glass of water (a clear 
plastic glass* is best). Have Chain use thin tape or a marking pen to 
make a line about four centimeters from the top of the glass. This 
line mum parallel the bottom, of, the glass. If this glass level is 
placed oh even ground and filled with water to the line, the water 
will reach the marked line all around the glass. If the glass- is 
placed on unlevel ground, the water will rise over one part of the 
marked line and fall below another section of the line. 




As a result of this activity the children'' may become aware that water 
falling on the ground does follow a particular path. They Will more 
fully understand the conditions that determine the flow of water into 
streams 'and rivers. This information is basic 'to an understanding of 
the drainage patterns in various parts of the United States, and the 
effects of the drainage patterns on flooding, farming, irrigation, 
highway and building sites, and flood control. 

Further C hallenges: . ( x 

1) Visit a construction site and observe various gullies cut into the 
soil. Predict which gullies will grow larger and where drainage 
basins will form. • t - 

"2) Which would <have more run-otf water-ra paved parking lot or a wooded 
area? o Make some observations to support your answer to this question 

Not.e on Saf ety;. In this activity the children are likely to find some of 
the divides on or ntesar streets. They should be cautioned to stay on the 
sidewalks at all t lures and not to conduct measurements in the street. 
A number of contai ners f or water, jugs and glasses may be used in this 
activity. These should be made out of plastic and never out of breakable 
material. 



\ 
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Activity #36 



A VIEW OF THE MOON 
by Dorothy Alfk© 



J 



Focus:* This activity stresses th© importance of direct, concrete exper- 
iences as basic to true understanding of complex interactions of bodies 
within our solar system. Children are involved in natural outdoor 
laboratory«-observing the sky— to witness patterns of change with time. 
After *long«terra observations and record keeping, the following ideas a.r© 



a. the moon appears to rise in the east, move in an arc across the 
sky, and set in the west. * 

b. the moon goes through an orderly sequence of . change In appear- 
ance from full moon, through stages of gradual disappearance of .* 
the right side portion until none of the moon is visible. Then, 
it reappfears as a right arcing crescent which gradually ' 
increases to a. full moon. 

c. this sequence of change repeats itself in cycles of approximately 
four weeks. , , 

tt 1- * \ t •» 

d. the time when 'the moon is visible also follows an orderly and 
predictable pattern of change«-i.e..: 

- A full moon rises at about sunset and seta at about sunrise. 

- The moon rises and sets about 50 minutes later ^aeh day. 

~ A waxing quarter moon rises at about noon and sets at about 
midnight^ 

- A waning quarter moon rises at ^bout midnight and seta at 
about noon. 

* "„ 
Chall enge : Discover the orderly patterns of'movement of the moon through 

our sky. , 
Materials and Bq u ipmen t : 
Compasses * 

Hypsoraeter (see Append fx) 

How~To"Do~It; > Launch this activity at a time when the sky is fairly clear 
and the moon can be seen in the sky during at least half df the school 
day. the moon should be in a phase between fiVst waning "quarter" and. 
third waxing ^quarter," preferably the waning quarter. 

Take the class outdoors when you know the moon is visible. Caution the 
children not to look at the sun at any time* Tell them to search the sky 
and find the moon. 

* 
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When all the children have found the moon, discuss Its location. 



1) Js it directly overhead? Is it just above* the horizon? Is it ' 
about 1/3, 1/2, 3/4 (etc.) of the way between the horizon and 
directly overhead? 

2) In what direction are they facing -when they look .at the moon? 
Draw on any background the childreh have to estimate direction 
(position of sun, ^orientation oi^school building, us© of compass 
if available) % * . 

* o 

Repeat the observatiprr experience about one and a half hours to two 
hours later. Include ,in the discussion the change in the moon's posi- 
tion €i?©m the -eerOier- observes 4on^ £s tabXish ^a need -and ''Interest .ism 

recording the information obtained 'through observation. 

Take the children back to the classroom and establish a method of keep- 
ing records of their ^observations -of the moon. 

Make an ongoing class assignment to observe tlie moon and record date, 
-time, shape of moon, direction and elevation abo\je horizon. After they 
have been observing and recording tp identify patterns of Changs' with . 
time, have them start listing questions that occur to them as they make 
their .observations. , 

L / ' ' 

Whenever possible, take the cLass outdoors for moon observations .which 

they" can incorporate into their cumulative record. Encourage the 
chjLbdren to include sequences during 24-hour periods and sequences of 
observations made at the same time for several days. 

Incidentally, it Is relevant to record time when the sky is clear and 
no moon is visible. ' - / ■ '* » 

Occasional class discussions are important to sustain interest, to help 
" the children become more skillful in keeping records and to help them 
Identify the patterns of change with time. ■ ., 

As time goes' on, the children should be able to raltke predictions off|rti©n 
and where the moon can be seen in the sky. This will help them evaluate 
their, ideas of patterns of change as they gather further evidence. 
Through experience they will become more efficient in their viewing and 
record keeping. They may figure out ways to reorganize their data to 
show patterns which support their Ideas. They. also will grow in their 
concepts of the patterns of change' with time In their view of- the moon. 

This* activity should span at least two months so that the monthly cycle 
• Is seen to repeat itself.- It may be necessary to extend this period if 
.there are too many eloudy days and nights for the patterns to become 
apparent" to the children. " f ' • 
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One Way for Children to Record Their Observations 



date , (indicate a.m. or p.m.) shape of moon direction elevation 



•1 


1 




, m — £ - 


• 

t 




1 

• 









... «♦ f 

*Noce: Ma suggest uaiag a coin .for outline, h$y& c|i^Lldr&n draw in visible 
portion shading part not visible* 



Further* Challenges - 

1) Encourage the children to observe conspicuous features they can see 
on the visible surface of the ihoon. Have them' include these *ln their 
draxtfings of the moon in their records. This will produce N the inipor- 
tant evidence that the nioon always keeps the same side turned toward 
the earth. Their cumulative evidence can be further supported by . 
examining photographs of the moon in various reference books. 




2) Plan ahead for a time when the moon will rise during the school day. 
Arrange for the class to be outdoors at this time. Establish with * 
the class* the idea that just over the curve of the earth toward the 
eastern horizon, the moon is located in space. As they watch and 
wait, the turning eatth will* car iry them arounji to a position .\*hera 
they will be able to see the moon. If the moori does not appear in 
a short time, have individual children take turns "standing watch" 
to ale'tt the clas$ to when it "rises." The rest of the class can 
be . gainfully occupied with some other outdoor education activity or 
' playground activ^y. ' 

Reference: 

Science ^and Ch ild ren , published *by the National Science Teachers Asso- 
ciation, has a regular Sky Calendar feature. This will provide 
information you need for moon-viewing. 



Note : The rising time for your location may vary from the times 
stated In sky . calendars for any of several reasons. A hill or 
mountain on the ©astern 'horizon will block the moon until it has 
risen higher, than th© sea level horizon for whicft the sky calendar 
data is given. 
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Activity //3 7 

AND NOW FOR ^HE LOCAL WEATHER REPORT * 
» by William So reason 

Focus i When the weather forecaster announces that the' temperature today 
is 20°C (68„°F) and the- wind is /moving 22kph (15mph) from the southwest, 
does this mean these measurements apply everywhere in your vicinity? 
Probably not. The temperature, wind speed, light intensity, and humid- 
ity can vary a good deal, even within the' immediate surroundings of a 
school building. ' • * 

• 

Challenges : Determine the temperature, wind speed lSd^dlrectl|n , tiulld~" 
i'ty and light Intensity of a number* of locations, around your school. 
Make comparisons of data collected at the .various .sites. 

Materials r and Equipment; 

Wooden stake (about 30 cm. long) • »• 

Hammer , ». 

Themometers * 

Human Hair Hygrometer) * «. « . 

Wind vane | f Students can build these (see Appendix) . 

Anemometer -1 "■ „ 

Photographic light meter 

Magnetic compass , 

How~To-"Do~If& Divide the class into groups and assign each group to 
record wea» data at a variety of different locations around your 
school groups. Select areas that are likely to be different from each 
other; * corners of the school, an area under a" tree, a "paved area, a 
grassy area, etc. Each group can be issued (or they can build) a set 
of. measuring instruments, or this equipment can be shared among the 
groups. At each study site, the following measurements may be jnade: 

1) temberature-r-puah a xwoden stake* into the ground to make a hole about 
15 cm (6 inches) d\eep. Placed a thermometer in this hole. Locate . 
a second .thermometer on the surface of the ground, and a third 15 cm 
above the ground. Wait ^ three to four minutes and then record temper- 

j atures.' ' • * « * 

2) humidlty- '-use a human hair hygrometer to, measure the amount of 
moisture in the air. ' 

3) light Intensity— 'this can be quite precisely measured with a photo- 
V graphic light meter. 

* ' «: 

4) , wind sp eed and direction — use an anemometer to measure wind speed 

and ja wind vane to determine the direction wind is coming from. 

- It will probably take, kids about 15-20 miriutes to gather the data. Th& 
entire class may then meet to compare results. It is quite likely they 



will ffnd that readings will vary a fair amount from station to station. 
Compare the readings- from each station, one variable at a time, and have 
youngsters suggest possible -^atpXantat ions for differences noted. Finally, 
the class might discuss the accuracy of weather forecasts made for broad 
geographical areas. 

F urth er Challenges: ' • 

1) Compare local weather readings in diverse environments: paved lot, 
meadow, woodland, beach, and streamside. 

2) Experiment with ways to change the*weather conditions at your focal 
schoolyard measurement stations. 
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Activity #38 



SUNBEAM TARGET PRACTICE 
by Alan McCormack 



Focus: Almost everyone has had fun reflecting sunbeams ,f norn. pocket 
mirrors. Why not use this casual pastime as. the basis for some good 
outdoor investigations of the science ofr light? Principles of light 
reflection can be learned in the guise of an outdoor target game. 

Challenges: Find out how the size |of a mirror-reflected beam of sun- 
light Relates to the size of the mirror and 1 the d istance t o a target^ 
Find out if paper' shapes attached to mlrrbra are reflected as"shad6w8. 
Try to determine how far a light beam can be reflected frota a mirror. 
Reflect the same lignt beam between two orjmore mirrors and hit. a., 
target . ' ' ' 

■I c ■ • ' % 

Materia ls and Equipment: 
Small pocket mirrors 

Tape measures . . 

2 cardboard boxes 1 
Plastlcene clay 

.Construction paper - * 

Masking tape 

How~To~Do~It: Obtain a number of small pocket mirrors. On a sunny day, 
issue a mirrar t'o each, iimdi^^-j&a<^^ Go out to th©« 

schoolyard and' find a place- where a. shady area is produced Dy-a-wall of 
your school building. - 

Measuring Sunbeams : Have kids, reflect light from the sun on to the v 
shady,; school wall. Then 'use* tape measures to find the sizes of the 
miVrots (perimeter or area) and the sizes of the corresponding spots 
of light o„n the wall. . - '» " - 

JL) Ar|, thClNsflected light spots shaped like* the mirror or 'like 'the sun 



2) What happens- to the size of a light spot as you change the distance 
of \the mirror from the wall? * - 

\ • . . ,: ■ 

3) How^far away from the wall can you get and still reflect a light- 
. * beam on to the wall? ' 



Prpjcctihg Shapes from Mirrors : Suppose you cut out a star shape from 
paper an4 attach it to the center of a mirror with doubled '-ovejk masking 



T 



... Cid-out 
paper d\ras 





Will the shape be projected, as a shadow within t;he sunbeam? Try it and 



S&€> • 



* You can also majce construction paper, "frames" in -different shapes for 
' the mirrors and investigate how these are reflected. 




paper tfith 
cut-out shape 



mirror 




4r*tape • 



expo sad 

mirror 

surface 



Combinin g Sunbeams: What happens if lights from two or more mirrors are 
shone on ttie same spot? Is combined ^.ight brighter on the same as ^Xight 
f,rom a single mirror? 

garget Activities; Place a cardboard box in the shady area. t Have kids try 
try to "hit" the box with sunbeams' from their mirrors. - They wU4 .find 
this easy to do. 

Now set up a mirror, on top of the box so the t shiny side of the mirror is 
^perpendicular to the top of the box and is facing the youngsters, Plasti- 
^eene clay works well as mirror support bases. v 

inirror 




J 



. ^r. ^ - f 

Now place another cardboard box or a wooden stake on the ground somewhere 
near where the class is standing. Challenge the kids to reflect sunbeams 
from, their mirrors to the stationary mirror, and then % hit the target ! 
This jLan't e^asy/.but it can be done, |f you are lost by my descript: 
there is a sketch of the activity set-up on-the-next page. 



'ion, 
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Try to get kids to figure out the relationship between the angle at 
which the light b'eam hits a mirror and the angle* the beam reflects 
away torn it (they are the same—as physicists say, "the angle of 
incidence is equal to the "angle .of reflection".) . 

You can vary the angle of the stationary mirror ant the placement 
of the target and have some enjoyable target' practice, '. 

Further Challenges; . 

1) Try to hit a target after reflecting a light beam among three 

mirrors. % '. 

. * ■ .. 

2) D evelop a signal code for mirrors and light beams. •. - - y 




• J 
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Activity #39 



OUTDOOR PSYCHEDELIC LIGHT SHOW 

i , 

V r 

by Alan McCormaek 



Focus; Though roost kids have flayed with reflections of sunbeams from 
pocket mirrors, very few have explored mirror reflections of colored 
beams of light. With very s-lmple materials it is possible. to produce 
vibrant-colored light, miK and move the beams, and ev^n ©rfchear 
ybur class's own psychedelic^ light show! 

Challenges: Produce and reflect colored beams of li^ht from simple 
pocket m ir r o r s ; — d iscov er the ^oloirs— resul^in^H^^^^ ^S rod > blue, 
and green light beams. Put pn your- own psychedelic light show. 



Materia ls and Equipment : 



9 



0 



Small mirrors 

Red, blue, and green transparent cellophane or plastic 
White paper 
Masking tape 

Battery-operated tape recorder or radio (optional) 



How-To -Do-It: 



On a sunny day, take your class out to your schoolyard . 
and go to a wall of the school that is casting a shadow. Provide small 
pocket mirrors and different colors of transparent cellophane or plas- 
tic to cover the shiny faces. of theTmirrors. Xtoen kids reflect sun- 
light from these covered mirrors/ they will find the reflected- beams 
to be Xhe. color of the material covering their mirrors. 

Mix ing Colo red Beams i As a scientific experiment, have kids systemati- 
cally mix the light beams. They can do this by reflecting two or* more 
different colors on the same spot on a white piece of paper taped to 
the shaded school wall. Everyone will be In for a surprise— beams of , 
colored light do not mix in the same way that colored pigments do! With 
paint pigments, red and green would blend into a brownish-gray. With ■ 
light beams, they form yellow! The following diagram of overlapping 
colored beams shows what you can expect 'from this experiment: 




Productnft a Light Show; Now for some real fun. If .possible, play 
some music on a battery-operated tap© player or radio* Have the kids 
line up In a position where they can reflect sunlight from their 
color-gene rating mirrors onto the shaded wall of your school. Kids 
can now move and blend their light beams to the cadence of the music, 
resulting in a luige moving kaleidoscope of colors— a psychedelic light 
show! If you wish, prepare a script for the show, having blues and 
greens take center stage during slower or more somber music, and reds 
and whites take over for livelier numbers. Have kids use their imagi- 
nations in developing the shew, and then invite another class to t be 
your audience.. Try it, you'll like it! 

Further Challenges: . 



1) Mix paint pigments and -compare results with mixtures of light 
beams. 

2) Try placing two or more layers of different colored transparent 
materials in front of the mirrors. Do they mix? 

3) Try reflecting colored beams from one mirror. to another. Can 
it be done? Do the colors dhange? 
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4 Activity #40 

RAINBOW 

by A3.au McCormaclc . > 

Tfoeugt White light is actually a composite of all colors t red, orange, 
yellow, green, blue, indigo, and violet. Most objects w© observe do not 
generate their own light, but reflect light to our eyes which our brain 
interprets as a particular color/ For instance, a green leaf appears 
green because it absorbs all other colors except' green from white sun- 
light, and reflects green wavelengths of light to our^eyes. The colored 
wavelengths that are absorbed by the leaf tend to be converted to heat 

are affected^ this T sarae Y pTinciple'---they absorb some wavelengths 
(coldly) of light and become warm as a result? and they reflect some 
wavelengths, giving them their apparent color. 

This activity is one approach to helping youngsters investigate rela- - 
tloriships between color and heat absorption. It wou£d be an excellent 
follow»up to Hot Spots and Gold Spotg,, Activity #46. 

Challenge: Find out which colors absorb sunlight and become warmest. 
Also determine which colors stay coolest under the same conditions. 

Materi als and Eq uipment: 

» i \ . f 

8 or 10 empty identical soda pop bottles 
8 or 10 thermometers 

Plastlcene clay • . . 

Spray paint, tempera paint, or construction paper in as many of the 

following colors as you can obtain (red, orange, yellow, blue, 
. green, indigo, violet^' black, white). - 

How-To~Do~It: Paint, or attach construction paper to, your soda" 
bottles so that you have a spectrum of different colored- bottles. 
Place a thermometer in ^the mouth of each bottle, and secure it with - 




Plac© all bottles in the same sunny place for on© or two hours. Than 
have kids observe and record temperatures of each bottle. Have kids 
arrange the bottles ija a series from hottest to» coolest. Discuses 
What would be the bes;t colors to choose for clothing on hot days? 
Gold days? What colors would be best for exterior house paints in 
hot climates? Which/color would be best for energy absorption in 
solar energy devices^ 



3) Gumdrops, M&M's, jelly beans and other candles come in a' rainbow 
of different Colors. Do different colored candles melt at differ- 
ent rates in warm sunlight? Do an experiment and 'find out. 




1) Try a similar experiment using colored water in transparent 
bottles. Are the results the same? 



2) Do a v survey of the colors of animals £ound in hot and cold 
climates. TxeTthelr colors eonsi¥t©w^mtr^reryou might 
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Activity Ml 

PATTERNS OF MELTING SNOW . ^ 

by Dorothy Alfke and Michael R. Cohen 

Focus: Snow doesn't melt uniformly. Patterns are formed aq. snow melts 
on one side of trees, on dark surfaces; on pavement, and on various 
parts of buildings. Where does snow melt first in the neighborhood of 
your school? Do some rooftops melt snow more readily than others? 
What factors are Involved in melting of snow? .Questions like these can 
be springboards for good oucdopr activities during winter months. 

Challenges : Catalogue the spots where snow melts first on the ground 
in the neighborhood of your school. Make a school neighborhood map 
recording snow-melting -rates on rooftops of homes and other buildings. 
Develop reasonable explanations to account for observed differences in 
snow-melting rates. 

Material s and Equipment; 

Paper and pencils for maps 
Crayons or colored marking pens 
Cameras (optional) 

How-To-Po-It : One way to begin this activity is by observing your* school* 
neighborhood before snow falls and make rough maps recording youngsters' 
predictions of places where thefy think snow will melt first after a snow- 
storm. They can later compare their predictions with actual observations. 

After snow has fallen, two main thrusts can be taken toward melting 
studies: 

Ground Level Obse rvations: Define some reasonable study areas for differ- 
ent groups of three to five children and identify boundaries of each area. 
Have each group of youngsters make a rough map of their study area, using 
sketches or symbols to identify prominent landmarks (buildings, trees, * % 
pavement, etc.). Using a' crayon or felt-tip marker of -a color contrast- 
ing with that used for drawing the basic map, kids can then shade in 
areas where snow, appears to be melting fastest,- 




Each group can then try to develop hypotheses to account for the, snow- 
melting' patterns they have observed. Some possibilities are: 

1) The snow was not uniformly distributed in the. first place. Natural 
objects deflect wind-blown snow causing it to fall unevenly. 

2) The amount of sunlight falling on the ground varies from place to 
place, 

3) The color of the ground under the snow varies. 

» « * 

A) Melting snow patches result from nearby warm objects (walls of 
buildings, metal pipes, etc.). 

5) Soot or dust collects on the snow in some places causing it to 
melt. • < 

Elementary school children usually believe in one cause for aneffect 
such as snow melting, and then build a case to support their idea. 
This activity v should help kids realize that several 'factors may be 
involved in causing an event.. 

Rooftop Observations : Be alert for a time following a snowf.aH when 
rooftops show conspicuous differences in amount of snow melt. Watch 
for some roofs, or parts of roofs, to be bare when other roofs are 
still snow covered. These differences may be observed^ day after a 
snowfall or several days later, depending upon several factors (i.e. , 
depth of snowfall, amount of sunshine following the snowfall-, air 
temperatures) . , 

When conditions are right, take the class on a neighborhood field trip 
Draw the children's attention to the rooftops of the, various buildings 
Have them identify differences in snow melt patterns on the rooftops. 
You may want to develop a map of neighborhood rooftops on which to 
record the observations. 

As children describe observed "differences, encourage them to infer 
cause and effect explanations for thelr^pbservations. Some of the 
"possible causes of variation in rooftop snow melting are:^ 

1) Roof slopes oriented toward the south often show evidence of snow 
melt because they are exposed to the sun throughout the day. 

2) Usually the more steeply sloping roofs will receive more nearly 
- perpendicular rays than £hose with less slope. Also consider 

the effect of the steepness of -slope on snow slipping off the 
roof due to gravity. 

3) Often a difference in amount of snow can be observed between the 
roof over a house portion and the roof over . an attached garage. 
If slopes are essentially the same, the difference may be due .to 
heat loss from the heated house compared td the unheated garage. 



Ml 




■ ■ ■ S ■ 



Jo 



,4) Differences may be observed due to shading .resulting from nearby 
trees or building structures. V 

5) In cases where the snow was light and dry and tl>sre were heavy 
winds, some differences might be explained by wind direction 
and w^ind currents. .*J. 

6) . Soot from chimneys and othei^ sources may darken the ^ow surface, 

increasing heat ^absorption. * . ... 

7) The amount of insulation varies in diffeifeen£ buildings* 

k ■ I'd. ■ • "' i 

8) Temperatures maintained inv buildings may va&y. 



* 



9) -<kd^ imd/^-t^^w^ af fe c ti n g — 

absorption an^l radiation of heat. - ^ ■ 
V . % •, ' 

The inference aspec^;. 6"J§ this kind of learning experience ^is important. 
For many of the observations, two or more Inferences may be equally 
appropriate (or correct) I In most cases it is impossible to check 
such faotors as amount of insulation in a building, or temperature being 
maintained. 

But often when several Inferences are stated, one or more can be elim- 
inated through critical- thinking, further discussion and perhaps by *; 
gathering* additional Information. « ' 

Further Challenges : 

iiirjrr.n-.™_.rJin.ii.l.[L-.i™TVi:r-.. ^ f. ^ 

1) . Interview the occupants or owners of some buildings in your neigh- 

borhood to try to find information about snow melting on their 
rooftops. (Are ceilings insulated? What temperature is main- 
tained in the house? etc.) 

2) Make a class collection of rooftop snow melt photographs. HaveJ 
children write an "inference" story for each picture. • . 1 

3) develop a series of proposals for saving heat energy* in local 
homes. - 
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Activity HI 

* » 

COLORS AND SNOW MELTING 
by Man MeCormaek 

Foeuas One of the factors involved in melting^jmow is color. The color 
of objects touching snow and the color of surfaces underlying enow layers 
can absorb solar -energy and radiate it as heat, thus melting nearby snow. 
Since different colored surfaces absorb and radiate different amounts of 
energy, they affect rates of snow-melting differently. 

* Which color on a surface would tend to melt snow most rapidly ~^red or ,. w .. r « 
TIueT7 "Yellow oFTIacTc7 "TCIo%" can l:ry ~t his exper imentnaM-f^-mjtrfo^-— 
themselves. 

Challenge: Find out which colors are most, effective in absorbing , solar !. 
* energy and radiating heat to melt snow. ' _ . ■ 

Mater ials and Kquipnyaflt ; * ' , i 

Colored felt or other cloth .squares (about 10-12 inches square) 
Paper punch or penknife \ * 

Large nails or small wooden pegs * « . 
Rulers * • * • * 

Materials for signs ffor study site (optional) 
*'••'.« 

How-To-Po^It: Obtain some squares or rectangles of cqlo red felt (or 
*• other cloth) . Felt squares are available in a variety of Colors -in - 

fabric or hobby sh6>s and department is tores, These are quite inexpen- 
sive. 'Try to get as many colors as yjou can, plus, white and black. If 

enough felt is available, kids may work in groups of four or five. Or, 

the experiment may be set up for the entire class to* observe. 

■ Have the kids punch -a hole with a paper punch or penknife in each. corner 
of the fejU square. Then Insert a large nail; spike, or even. a small 
wooden. peg tlirough these holes (these will be used to anchor the squares 
on the snow) . After a new-fallen snow, have the class find an outdoor - 

' area where the snow is likely to remain undisturbed. They may want to ■ 
post signs in the area indicating a science experiment is in' progress 

^to prevent curious people from Interfering with the experimental mater- 
ials. 

Place one or more seta of colored felt. on the surface of the show. Each 
felt square should be in a position . to. receive the, same amount of aun^ 
light at ,all times during the day. Fasten the felt to the snow with 
corner spikes or small wooden ^ge. * •. 

Return to observe the felts once a day for several days. At each obser- 
vation kids should measure with a ruler the depth to which each square 
has sunken" into the snow— this -is a good indicator of heat absorption by 
the color of each felt. (The more heat Is absorbed, the more the snow 



melts under a particular felt.) Data charts or simple bar graphs can 
be used to keep track of the' observations V 

A wrap-up discussion after completion of this activity should consider 
questions such as: 



1) Which color absorbed the most sunlight?^ 

< 

2) Which reflected the most sunlight? 

3> If a thermometer were placed on each square during daylight hours, 
on which one would the temperature be highest;? 

4) What colors would be best for*winter coats?" 

^ , - . - - - ■ o *~—r+ ; ; 

Further Challenges : ; . . # ■ 

1) Try £ v&Hety of common objects (aluminum foil, chalk, atones, 
paper, leaveq) on the snow, ; Which objeats absorb the most heat? 

2) Freeze x^ater colored with food colors 4n ice cube trays. Use a 
r. variety of colors. Do the different colored cubes melt at 

different rates when placed in sunlight op a windowsill? Try ; 
it and find out. t , 

. ■ ■ ,'• • ■ -.: • . ■ k 
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SOLAR ENERGY ACTIVITIES „ 
by Vincent G. Sindt 



4 



Focus x In light of today's energy situation, elementary teachers should 
be continually searching for outdoor act pities that deal with the tre- 
mendous potential of the sun as a source cM energy. Several simple 
activities can be done- with easily "scroungeable" jnaterials which will 
help, young people understand 'some of thf b%Lc concepts involved with 
solar 'heating. 



Elementary "teachers 7 who involves tudents .in solar activities soon gain _ 
the knack of recognizing valuable ''junkv\that they can use^ Some every- 
day materials commonly used are cardboaroY boxes » aluminum foil (recycled 
if possible), black/ paper, old newspapers!/ clear plastic? material, tape, 
cans, bottles, and /discarded aluminum piejlpans. \& supply' of thermo- 
meters of all shap& atad sizes is helpful for most solar experiments 
because of the bro/ad number of comparison^ that are made in these 
experiments, 

Challenges : Build pie pan solar energy collectors. Demonstrate the 
"Greenhouse Effect . " 'Find out which materials are best for energy 
storage. Experiment to discover how angles to- the sun and insulation 
can affect efficiency of solar energy collectors. ■ ^ 

Materials and Eq uipment: 

Aluminum pie, pans \j 
Spray paint (flat, black) 

Thermometers ' - ' ' • - . \ - 4 . * „ . > 

Masking tape . " .. .' « c . 

Clear plastic food wrap ' ' " *'*'' # ' 

Cardboard boxes ■ » * ' . • 

Tin cans . . \ ' . 

A variety of heat storage materials (sand, salt,* soil, water, etc.) 
Insulation (newspapers; or styrofoam) „ • ♦ " t 

lttow-To~Dp-It ! The following activities are each designed -to develop 
one or more key concepts involved in operation of solar energy coll ec-' 
tors.* After "completing t4ese activities, youngsters will *be ready to, "' 
build and test their own/ solar collection 'devices.' . ^ 

-pie Pan Energy Collectors: Obtain two identical aluminum pie plates. " 
Paint one' black and leave the other shiny. Place a thermometer in 
each .and cover with equal amounts of. water. Then Iput the pie plates,, 
in the sun and record their temperatures every 10-15 minutes. Students 
will find that black surfaces absorb and radiate heat much more effi- 
ciently than do sblny, metallic surfaces, < 
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The Greenhoute e Effect; The "Greenhouse Effect" is the idea that light 
energy caiT^asi™thrp^gh transparent materials (like glass of green- 
houses) and be absorbed by dark«eolored surfaces (like greenhouse 
potting soil) and be radiated as heat energy. If transparent materials 
completely enclose a space* the heat can be trapped in the space arid 
used to help grow plants* to heat watfir, or in many, ether ways. < 

''• 

To observe the Greenhouse Effect/ paint two identical aluminum pie 
plates black. Place a thermometer and identical amounts. of water in 
each. Cover one pan with clear plastic food wrap and leave the other 
Wcovereu, Place both setups in direct sunlight and record tempera- 
tures eyery 10 minutes. Which pan heats up fastest? Which gets hottest? 

. Sola^ Energy Storage: Different materials can be used to store' solar 

energy. . This is normally done by converting sunlight to heat energy 1 
and storing the heat energy in solid or liquid materials. Which 
materials can store energy most rapidly? Which materials store energy 
for the longest^ time? Try ^his experiment and find out. 

. \ 

Paint several identical tin cans black. In each can place a different 
material— sand, salt, flour, water, soil, vegetable oil or any other 
safe matetial that is easily .available. M sure the level of the 
material in each can is the same. Place all cans in sunlight and 
observe' the relative rates that temperatures increase in them. When , 
^cans have' reached maximum temperatures, place them in a eool-, shady 
place.- Theii observe rates of cooling. ■' ■ . ' " -t • 

, - « ■ • c - ■ " »•< 

Ask kids: Which, material would be best to use for storing solar energy 
in a house?^ Would the material be practical? 

Angl es of. Solar Co llectors: The angleSf a solar collecting device 
relative to the sun can affect the efficiency of .tt»e $evice. to demonr 
strata this, tape thermometers to the bottdms of two identical black- 
painted-pie pans. Cover the pans with clear plastic food wrap. Use 
books, bricks, or boards to prop the pans up at different angifigt to the 
sun and observe the temperatures. See if you can find the' ideal posi- 
tion of the solar collectors for your locality, . - * 

> " * " ' v : • 

Insulation and Solar Collectors : Obtain two identical, cardboard boxes 
and paint their interiors, black. Us© a knife to cut large windows on 
one side of each box. Tape clear plastic food wrap oyer each window, 
and tape a thermometer to the Inside bottom of each box. Close the 
boxes- and seal with' tape*. Cover one! box (except for the window) with 
an insulating material such as newspaper or styrofoam. Then place 
both boxes in positions where equivalent amounts of Sunlight enter 
their windows. Compare temperatures of the boxes .at several times 
during the day. , , ** 

.Further Challenges : • . • 7-* 

■ • ' ' ' - ' ' 

1) Provide -cardboard boxes, newspaper, black paper, clear plastic* 
: sheets ;\ tape, thermometers, and other miscellaneous materials 
for students to use. Groups can""wo«rk on this challenge: Using- 



the material available, see which group can get the inside of 
4 bQX*hot£est vtjgg it is placed in the sun (burning £ he box is 
not allowed!) . • * 

You may be surprised to find that kids can produce temperatures 
•'. V^^* bigh? enough to boil water inside the boxes, - 

• ■ . . ■ - 

2) Make solar tea. Place tea bags in water in a clear container 
• such as a -gallon jug. Place in the sun. After an hour you will 
have' excellent hot tea. 



.. " v ■' * 

. Activity /M4 

PURE WATER, FROM A SOI*AR f STIJLX . 

by Lorraine B, Id© , . • 

• r « 

' 1 . • » 

Focus: Water that has evaporated and "then condensed is very pure. It 
Is Identical to "distilled" water produced by using the same evaporation- 
condensation processes with expensive scientific apparatus. $he« water 
molecules evaporate f^om a body of water, they absorb sufficient heat 
energy to move away from other water molecules and any impurities pre« 
sent in t*he water. The impurities are left behind. If these evaporated 
^m£er— mojl^ecuL es , to uehh^^ol^w^f^ce— the y c a n co ll e c t as pure water in — — 



the process we call condensation. \ 



These principles can bet&ppliad to prpdnction of small amounts or pure 
water in a "solar still" you can build in, or near, your schoolyard. 
; It*s an inexpensive and interesting out-of-classroom way to experiment 

with water's properties ana* learn about harnessing solar energy. 

' • OhallenRe : Build a simple solar still that will actually produce pure 

• " " • ' . water . * . . , 

M * ■' 

Materials and Equipment ; 

* A large sheet of transparent plastic 

A digging tool" 

A sraa^l stone ' ♦ 

" * - Several- large stones 

A clean container for collection of water 



How-To-Do^It ; ' Energy from th© sun can be used to produce pure drink- 
ing water from a solar still constructed as follows: 

1) Find an unsaved spot away from traveled paths. The spot should ■ 
be. in sunlight all day. an3%,n a place where it can be roped off 
so it will not present a hazard to people walking in the area. " 

' 2) Dig .a hole about 1 meter t square and 1/2 meter deep. 

3) Place a water coy.ection container in. the center of the/hole. 

4) Cover the hole with a large sheet of transparent plastic. Place 
some heavy stones around the edge of the plastic to keep it. in 
place. 

5) Poke the plastic down a little atid place a small stone at the 
center so this weight pushes the plastic down into the hole. 
(Not far enough to touch the collection container below,) Your 
solar still will now look like. this (side view). . 



4 
1* 
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6) You may w^nt to fence off the area around your still with wooden 
stakes and rope and place a warning sign in a prominent place to 
avoid someone accidentally stepping into the hole*, 

When the sun shines, water will evaporate from the soil on the w&lls~ of 
your still and saturate the air' inside the still. At night this water 
will fcondense on the underside of the plastic sheet, run down to the 
lowest point, and drip into the collecting dish. This still will pro- 
duce at least one pint of drinkable water per day, and will work even 
in & desert! , 

Furthe r Challen g es : 

* * • 

1) Will a solar still work if it is biTilt inside a cardboard box 
instead of in a hole in the ground? Try it and find out. 

2) Would more water be produced by your solar still if leaves from 
weeds or trees were placed- inside it? Try and see. 

3) Place a dish of saltwater on the floor of your still, as far away 
> as possible from the collection d^sh. . Find out if- the saltwater 

evaporates. See if any salt gets into the collection dish. 
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Activity #45 



DRYING FOOD WITH THE SUN 
by Vincent G. Sindt , 



Focus : As the conventional sources of energy become less abundant and 
more expensive, students should be made aware of the potential of sun- 
light to accomplish common tasks. Drying o,f food is an interesting 
activity many individuals enjoy and use to preserve meats/ fruit and 
vegetables for later use. 

t 

BieiatentaryHfceaeh^^ 

dryer (see illustrations) and use the dryer to investigate several 
Interesting concepts. * 

Challenges: Build a solar food dryer. Use the dryer to demonstrate 
which ^oods »can be dried and how they- are dried. "Make as many obser- 
vations as you can of the changes occurring in the food. Experiment 
with the dried foods to determine the best techniques to bring the, 
foods back tb~ their pre-dried condition. 

\ 

Materials and Equi pment : * , 

# \ 

Plywood or Tri-wall cardboard / ' ^ 

Spray paint* (flat black) - 
Clear vinyl material 
Wooden lathes 

" Plastic or coated screen material 

Nails . ' 

Hinges and screws 

A variety of foods to dry (turnips, carrots, tomatoes, mushrooms, 
bananas, etc.) ^ , 

How~T p~Do~It: The following activities use a solar food dryer for 
variety of experiments: 

Build a Solar Dryer: A solar dryer can be constructed from the plan 
shown on the following page. Cardboard- may be substituted for ply- 
wood in building this dryer if, you wish. - . 
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FOOD DRYER 



Holes drilled In top, sides and bottom 
and covered with plastic mesh. This 
provides air circulation and heat control. 



/ 

Back, sides, top 
and bottom, , 3/4" 
plywood . — 



Shelf braces, 
r 1/2" x 3/4" 
plywood. Width 
varies,! — 




Double 1" k 1 ffcame for door. 



Entire dryer is painted flat black* 
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Clear vinyl between double Irame. 



1" k 1" x 18" to keep dryer off the ^ 
ground and allow air cirulat ton* 



1" x 1/4" wood lath frame* 
Width 17", length varies 
according to placement of 
shelf in dryer. 



Plastic mesh stapled to top of shelf Placing food on this mesh 



allows free^air circulation around food* 



156 



4. 



Prepare the Food i Obtain different kinds of foods to dry and have the 
youngsters-, try d if ferefrtr-tMcknesaes and shapes, and try cutting the 
food in different directions relative to the stems to see what differ- 
ences* occur in the time® o£ drying. 

Dry the JFood: Make visual observations of the color changes and feel 
the differences of textures of the food as it dries. Weigh samples 
"of vegetables before and after the drying to determine the amount of 
water present. 

Enjoy the Results; Taste the different dried foods to see how the taste" 
has changed, fry several different methods of cooking the dried foods 
such as starting with cool water and then heating, placing the food 
into hot wajter, slowly adding hot water, etc., to see what changes . 
exist in the tastes usSiig different approaches. * \ • - 

i » 

Further Challenges; Find out what you can about beef jerky, fruit 
leathers and dry soup mixtures from your county agricultural agent. 
Have the students try these. . ' 
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Activity #46 



HOT SPOTS AND COLD SPOTS 
by Michael R. Cohen 



Focus i When the TV weatherman announces that the temperature in your 
town at noon yesterday was 60°, does that mean it was the same temper- 
* ature everywhere in town? ' Not a chance-~temperatureg vary by many 
, degrees from place to place within a town and even within one back- - 
yard. In doing this activity, kids will discover that small areas 
within any larger study site have their own peculiar ' temperature 
char ac terist ics. These small areas are sometimes called microclimates. « 



Challenges: Find the hottest and coldest spots in your schoolyard 
(or other study area). Plot temperature maps. 'Compare the tempera- 
ture patterns of your study area at different .times of the day and/or 
year. , 

Materials and Equipment : 



Thermometers * 

Red and blue flags (made from popslcle sticks or twigs and colored^ 

construction paper) 
Butcher paper, large pieces of cardboard, and tape for class maps 

of temperature readings 

How-To~Do-cItt A good way to- launch this activity is to challenge 
youngsters to try to find the hottest and coldest spots of a staked- 
out outdoors study area—without using any instruments other than 
their own bodies. Provide small wooden stakes with red flags for 
hottest areas and blue for coldes't. Issue groups of two to three 
children one of each type of flag and' have them place the flags in 
what they decide -to be the" hottest and coldest places. 

Disagreements about where the hot and cold spots are will .certainly 
arise, developing a natural need for -some kind of measuring instru- 
ment for temperature. At this point thermometers may be made avail- 
able, and it would probably be worthwhile to review with youngsters A - 
how to use them. » 

Make a map showing the boundaries of your study area (a large piece of 
butcher paper taped to cardboard is good for this). Invite the groups 
to measure the temperatures of the' spots they flagged and write these 
temperature readings at appropriate places on the map. Then have all 
groups do a'hot spot-cold sp<5t survey of the entire study area, again 
placing all findings on. the map. Kids will find factors such as sun- 
light, wind, shadows, and moisture to have definite and interesting 
effects on temperatures of microclimates observed in the study site. 

A good summary discussion could focus on, the following questions: On 
a hot day* where would you stand to stay cool? On a cold day, where 
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would' you standi to stay as warm as possible? Also help kids think 
about relationships between solar ^energy and the hot and coLd spots. 
Hot spots are small places that are higher in temperature for one or 
more of the following reasons: 

1) Sunlight falls more directly on the spots or for a longer period 
of time; 

\ 

Z) The hot spots are able to absorb and hold energy better than cold 
spots (may be f elated to colors or textures of the'* spots); 

3) Hot spots have less evaporation or fewer ajtr currents than cold 
spots. •" . . 

A worthwhile extension of this activity is to repeat it at different 
times of the same day or during different seasons of the year,- Are , - 
the same spots relatively hottest and 1 coldest all the time, or do 
changes occur? Make comparisons of your hot spot-cold spot majps to 
find out. 

Further Challenges; 

1) Make a temperature- map of your own back yard. 

2) Visit a weather bureau and find out how they measure temperature. 

3) Do a hot spot-cold spot map of your pwti home. Use it to decide how 
energy could better be conserved. 

Note on Safety; . Certain areas of the home and .school should be declared 
"off limits. 4 * Thes& would be areas housing potentially dangerous appli- 
ances: furnaces, hot water heaters, stoves or microwave ovens. 
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Activity #4? 

WATER CLEANrNG MACHINES 
by Lorraine B. Id©- 

t 

• • ■ » ■ ■ 

Focus? Water found in smaliga t reams, puddles, or ponds in the vicinity 
of schools is often quite dirty. Dissolved soil, polluting chemicals, 
and overabundant algae arid bacteria frequently make water cloudy, dirty, 
smelly, and quite likely dangerous to drink. Hie skills and equipment 
needed to make contaminated water completely clean and safe, to drink 
are ordinarily beyond what is available to elementary school youngsters. 
But these kids can -do. a lot with ordinary scrounged a nd found mate rials 
~ tb~¥ulldnir^ 

meat and discoloration from local "natural" water supplies. 

Challenge; Build and test a. device that can Improve the clarity of 
♦some local dirty water. * 

> * 

j toterial jP and E ^ uipm eiit : „ 
Large jars 

Tin cans v 
Sand ..' . 

Gravel / 
Cotton > / 
Old cloth 

Paper towels > » 

Rubber or plastic tubing - • 

Old plastic detergent bottles ^ 

Old nylotf stocking's H 

Any other discarded materials kids might use for their Machines" 

fl ow ^Xp^Do-It : Form groups of children and have each group collect 
about four liters (or about one gallon) of water from a puddle, stream, 
or other source of dirty water near your schpol. Have the children 
examine the water with hand lenses* Ask them to speculate about what 
sorts of things make the water appear "dirty*" %hen ask each group to 
develop a device; using materials provided or others found at the study 
site, that could improve the "clearness" of the water. How could at ' 
least some of the "dirt" be removed? 

Encourage different groups to experiment with various solutions to the 
problem. If a variety of materials are available, a 'number of differ- 
ent filtering systems are likely to be developed. Here are some 
examples of devices kids have used: 
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SAND FILTER DEVICE 



COTTON FILTER DEVICE 



Kids should keep some water from their original samples so they can 
compare water clarity before and after the wdter is treated by their 
water cleansing machines. Also, be sure youngsters understand they 
should never drink water that could be contaminated, even if i»t is 
filtered and appears clear. Bacteria, viruses, and dissolved chemi- 
cals are not removed by most filters, and these can cause human 
diseases. 

When all groups have built and tested their "machines," compare the 
"cleaned" water sampler and have the class decide which cleaning 
method seems most effective. Have the youngsters suggest" ideas for 
improving each group's device. If you have microscopes available in 
your school, samples of "dirty" and "cleaned" water might be compared 
microscopically and any differences noted. ■• ■ 

■ Further Challenges : 

1) Find a way to remove salt from a sample of water with «alt 
dissolved in it. 

. : / 

2) Find out how your school's water supply is purified. 5 

3) Find out if any industrial chemicals pollute , bodies or water in 
your, area. Then find out what procedures are necessary ( to remove 
these pollutants before the water is drinkable. 
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Activity #48 

• • • - * y. »: 

mtm AM X GOING? ' 

by Mary K. Bow© '« • 

Focus: This is an ©nereis© in learning how to us© and trust a compass 1 
to get to and from on© plac©^ to another in unknown country. It is an 
introduction to the fast-growing sport of orienteering. ^ 

.Students will learn how to us© a compass and measure distances so they 
can get from one place to another in 'wilderness areas without prob- 
lem r~ Th«y Trtli aleovdiacove t somV factors that can c auae -©rrorajjA 
the use of a compass. . K* 

Challenge; Use a compass to correctly navigate an orienteering cour|©. 
Materials and Equipment : 

Compasses with degree gradations (trail compasses, if possible) * 
Waterproof felt pen . ■ '• 

Ditto copies of course directions 
tape measure 

Pieces of iron, nickel, cobalt, aluminum or brass 

How-Tp-Dp-It; Students must first JLearn that distances can be measured 
quite accurately if they know the length of their pace over a measured 
distance. A pace is that distance covered when the heel of the aarae 
foot strikes the ground for the second time. 

The teacher can lay out a measured distance of .from 100. to 200 feet 
with beginning and ending markers. The students should then, using 
ordinary, steps, count the number of their paces necessary to cover the 
measured distance. (It would be. best to have the students do this two 
or three times to arrive at an average.) 

.The teacher then picks six youngsters at random. The kids are 
challenged to cover a measured distance in a specific compass direc- 
tion. The teacher can, then check to see if kids have read their 
compass correctly. • V 

Each student is then given a piece of metal from- the materials list and 
told to hold it .close to £he compass*; It will quickly become obvious 
that iron, nickel and cobalt seri$£sfl*y affect the accuracy of a com- 
pass. This can then easily be related to problems with items of 
clothing, such as metal .buttons, belt buckles, and pocket knives. 

The teacher may now hand out dittoed instruction sheets on which #re 
given compass headings and distances between stations of ah orienteer- 
ing course. The course should have been laid out so nb two stations 
will be in sight of each other. A sample^plan for a course is Included 
.with this write-up. 
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Now the students. are invited to v f ind each station,, record its co|e and 
return to home base as quickly as possible. The person or group^with 
the shortest time and vith. all the stati0n|symbols is the winnej^ 

As each person or group "leaves, note the time qt departure. When each 
returns, the time ia again noted and the elapsed time is computed. 
Their score sheet© also need to be checked -for the correct symbol of 
each station. • - • 

The students will have learned that a compass, used correctly, .can- be 
a valued tool for charting paths through unknovm territory. 

A good follow-up exercise could be to have students use a contour map 

of the area with an "X" marked on it -a a' a r eassembly point'. Groups 

of students can be dropped off at dif f erenk'places .and try to get to 
the reassembly point as qxMckly as possible. 

Further Challenge;,, 

Use simple nyaterials to build a b.^^^^g#ompass 
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, - ' Activity /M9 

» . 

A 8A« *mB i ON* YOUR 3CHGOLGROUNDS . 
by JoAnne Jones 

"... . 9 

n 

/Focus: If you are fortunate enough to have some wooded or non~ * , 
landscaped laud as part of your schoolgrounds, you and your students 
can develop a nature trail that can be -used year-round as part of 
your school's science program. Stations can be set up along the 
trail at which youngsters can learn to identify trees or weeds* moni- 
tor the weather, watch bird >or Insect behavior, or see evidence of 



Challen ge: Design a nature trail for 'your schoolgrounds . Develop a 
number of stations for student activities along the traii. 

Materials and Equipment : • . • "* 

I 

Ball of twine ■ . < 

Brush-clearing tools . . 
Wooden signs for station markers 

Miscellaneous equipment depending upon stations that 'are set 

How-To-Do-Xt : If. you have unused wooded or "raw" -land as part of ydur 
school site, obtain permission to set up a permanent nature trail on 
the land. To lay out the trail, first look for natural or already- 
existing footpaths. Use these as part of your trail if possible. 
Otherwise, try to plan your trail so as to do as little damage to the 
environment as possible while still providing access to the most inter- 
esting or educationally useful places of your school's unlandscaped 
lands. 1 • 

* * \ > » \ 

One way to mark the trail is to take a large ball of twine and mark the 

trail by tying the twine to tre*es along the trail.- Youngsters and ■ 

parents can help clear the, trail of obstacles' and perhaps put wooden 

"edges" made from fallen logs along the path. 

^Then, stations can be set up at appropriate places along the trail. 
A guide sheet or activity sheet can be developed for each station to 
provide direction for youngsters. Stations can vary tremendously in 
their topics or activities. For example, a station might Invite kids 
'to sit quietly and watch a pair of birds building a nest, use special 
homemade instruments to f ind "evidence of air pollution, identify some 
tregfc or observe the positions of shadows. Stations can be permanent 
or' vPry temporary. • Cassette tapes can be made for each station so 
kids can listen to recorded commentary or instructions from a portable 
audio-tape player. Or, permanent information can be inscribed on a 
signboard at each station'. 

• * " .. 

Many of the activities included in this Sourcebook would be suitable 

as activities for stations on a schoolyard nature trail. Or, you may 
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be able to get some ideas far stations from local naturalists, scout 
leaders* or biologists. . 

One last thing! be sure to involve the youngsters of your school as 
much as possible in planning and construction of your nature trail. ■ 
The mar© the kids are involved, the more they will appreciate the 
trail, and less vandalism will take place. 
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, * Activity #50 

USING MATH TO LEARN ABOUT NATURE 
by Joseph Abrusc&to 

go cue: Whan we te&ch science to children, we tend to place a heavy 
emphasis on the Importance of careful observation and measurement. 
The outdoors presents many opportunities for children to lean and 
apply various skills that are Stressed both in science and mathe- 
matics. By applying mathematics to, education in the # outdoors we give 
childre n an oppor tunity to * directly, ex perience the relevance and util- 
ity of mathematics. 

ChjBlX<>ngei Practice counting skills out~o£~doors. Draw bar graphs 
to ^apresent observed objects and organisms. Practice linear measur- 
ing skills outdoors • Learn to estimate population size from a sample. 

Materials and Equipment: , 

Package of blank paper 

Crayons or pencils for each person 

A meter stick for each group 

How-To-^o-It: 

— . .g . .. 

1) Young children can practice their counting skills by making picture 
charts in .which the number of various objects .or organisms observed 
in a given area is recorded. For example, if a child observes 6 
birds, 3 squirrels, and 10 trees with rough bark, he/she can make 

a chart in which 6 birds, 3 squirrels, etc. are pictorially repre- 
sented. 

2) Older children can\iraw bar graphs to represent the number of 
objects of organisms observed. ' 

3) On repeat visits to an outdoor setting children can make JlMe«rr 
measurements of such things as the growth of plants, the' depth of 
shallow streams, and the length of branches blown down during 
storms* 

. • $■ ' 

A) Children can learn how to estimate "the r total number of objects and • 

organisms from the number in a sample. For example, they can make 

an estimate of the number 6i wild flowers In a meadow from the 

number In a small area (assuming that the particular wild flowers •* 

\ are growing throughout the meadow),. " 

S) , Have some children bifing hand-held battery-operated calculators on 
an outdoor excursion so that th^y can make rapid calculations of 
estimated population sizes for observed organisms. 
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6) Children can construct, Using string and a straight- twig, a simple 
field balance to determine the relative masses of a sampling of 
such things as stones, acorns* and pine cones.. 

* * 

7) Bring graph paper to the outdoor site and have some children use 
i f t to determine which of a given pair of diversely shaped leaves 
has the largest area. (They can trace the leaves on graph paper 
and count the number of squares included in each tracing.) 

• 

Further Challenges: 

1) Make a graph that shows the amount of litter in an outdoor area. 
Does th e gr aphJ-gJaow-JBo re or less fit ter than you would __ ejgpedt _to_„ 

find in this outdoor area? 

2) Find a way to estimate the heights of the tallest trees in this" 
outdoor area. 

3) Propose a way to measure the amount of harm people cause to an 
outdoor area in one year. 
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Activity 051 

VARIATIONS ON A THEME 
by G. Sue McCormack 

t 

Focus; "Varlation'^-somethlng which deviates, from the usual, the 
expected. Most people think of a variation in terms of man-made items: 
a slight change i« lyrics in a song or poem; a word spelled sometimes 
with an "i," another time with a M y w ; a wallpaper pattern shown in 
two different colors. But nature, too, has its variations, its 
unusual objects. The larger item*, like a split tree that has grown 
around_a .rocjkjjare eyecatching. The smal ler ones are often passed _ 
by 7 Discovering ; the unusual things ~in"ifi ture is a test oT observation, 
and can also utilize the descriptive powers and reasoning. 

'it ■ 
GtoUengjaj Armed' with your eyesight, curiosity, and imagination, what 

could you find that is unusual in nature? 



Materials and Equipment: » 

Sketch pads 
Pencils / 

Instant cameras (optional) 
Various sized bags of boxes 

How~To-Do~It: Divide the class intp small groups .of four or five kids. 
Each group should have a sketch pad and pencils, and bags or 4 boxes for 
collecting oddities. If small instant-photo cameras are available, 
use those also . * 

Directions to the kids would be: 

.... • \ 

1) Keep your eyes peeled for strange sites. \ 

M 

2) If it's too large to bring back, or if its .removal would damage the . 
environment, sketch it (or photograph itK 

3) . If it Is small and* removal woufd be possible, bring it back to ; • 

share with others. 

A) If it Is a concept and cannot be sketched or removed, write a 
description. 

Upon return, have each group present their findings, perhaps eventually 
compiling the sketches as a believe-it-or-not type book. 

Further Challenge: 



Have^the class brainstorm as to how the variation could have occurred. 
Remember to consider all ideaiS — even those that are oddball. 
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Activity #52 



NATURE CREATURES 
by G. Sue McConaack 



•ERIC 



Focus: Not all the creatures found in nature are al£ve and scurrying! 
Th&re is a growing business afoot that markets wee creatures made from 
a variety of natural objects. There is, of cours^ the Pet Rock whose 
A price depends upon Its intelligence, good looks, and amiability. There 
fcre little nutshells and pebble creatures who sport googly«eyes and 
cute sayings. But why go to a gift shop and spend money for a pet 
you could invent 



Challenge: 
Jreature. 



Collect the parts of, and assemb|.©> your own Nature 



Materials and Equipment: 

* < , * ♦ 

B&gs or shoeboxes for collecting 
Quick-drying glue 

Tiny bottles of "model" palht.and brushes 
Googly«ey.es~-lnexpens'ive and available in hobby shops 

How~To~Po~It: If possible, display some of the commercially-made 
natural object pets. Have the children brainstorm. and discuss what 
materials they might find in the area they will use (corn cobs, rocks, 
nuts, 'twigs, etc.). ■ • \ 

Equip each child with a bag or box for collecting objects. Caution 
kids not to damage plants In the -attempt to find parts for their pets. 
Make glue, palfit, and googly-eyes available to 1 the youngsters and 
stand back iffhlle-t^i^ -Creatures— you could even 

try one yourself! Of course, they will need names, and each child 
could write a short whimsical story about his new. friend's eating 
habits, dx^elllng place, family background, etc. 




Snake-corn AW ftcorn 




Further • Challenge : 



Make another Nature fcreature- using only natural items,. Sap or clay 
can be used for glue, plant or berry stains for Vpalnt;*' etc. 
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^ Activity //53 

NATURE GAMES AND TOYS . 

, ** 

by Hilma J. Smith * 



Focus i Children need toys and dovm through history they have always . 
had them. That doesn't mean the early American Indian children had 
frlsbees and skateboards, or -that the pioneer youngsters played 
Monopoly by firelight. Many early toys were made by parents and 
even by the children themselves. 

"'c^i^^eT"~~M^~th<r natural materials" for, anTmake, toys and~games.~ 
Materials -and Equipment i 
Listed separately for each ..toy 
How-To-Do-It: 

Ring^a»Btiok 

Long grass or weeds 
String 

Straight, sturdy stick 

Weave the long grass or weeds into a circle. Attach one end of the 
string to the stick and the other to the grass ring. Object of the 
game ia to flip it up and catch the ring on the stick. 

Woodland torsteijeae— - 

Sturdy sticks for stake's 

Sturdy forked sticks for "shoes" 

Arrange two sticks in the ground a suitable distance apart. (This 
will probably have to be worked out by trial and error.) The stacks 
used as "shoes" should be fairly sturdy so they have enough weight 
to carry when thrown. Proceed as in horseshoes. 

Nature scramble 

A supply of distinctive items from nature, such as shells, galls, 
twigs, acorns, etc. (collect items that will not, easily disinte- 
grate, or could be readily' replaced if 'they do)» 

' cc 
Divide the group into teams of equal numbers. Have 'them face each 

other ahrosa at least eight feet of space. Each child on one team 

gets a number) then the other, team gets the same numbers. (There 

would be. two number sixes — one on. team" A, one on team B.) 

* 

Place all the nature objects in the center area between the two teams. 
The teacher then calls out a, number and the name of an object. The 
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two children with that roiimber run to tha center and scramble to get 
the item. The first one to bring the object to the teacher gets a 
point for his/her team. • 

•i 

The game can be made mo'ri complicated by naming the object indirectlyy 
£.e., the seed of an oak i tree (acorn). 



GQldsnrod friends 

Goldenrod galls 
Sticks, leaves, etc. 



galls are interesting objects. Before using them to make 

-sess ion . cool d be' held^— Jj^M-axj.. they 

Why are the galls found at the same 
dissect a gall to see what the inside" 



Goldenrod 
-toys f- 

formed? What is a paras 
height on a plant? You 
is like. 



iteS 



coulx 



Now for the fun. The round sh^pe of goldenrod galls lends itself well 
to heads for dolls, stick puppets, or make-believe animal pets. Use 
twigs for arms and legs or .tails, Yteaves .for "clothes" and anything 
else your imagination might come ufc with! 

« 

Japanese kno tweed -fays ' 

Sections of kno tweed ' 
Knives or sharp Instruments . 
Small styrofoam balls 
Wire 

Tiny nails ». 

Japanese kno tweed (goly^onum) is a useful plant to fashion certain 
types of toys because of its hollow spaces. Wh knot or $oint on the 
plant has a small membrane. Between one knot ana the next is a sealed- 
in hollow space* 

Cut a piece of stem with two knots or joints on it. When you toss this 
in your fireplace, it will "opo" due to the air sealed between the mem- 
branes. You have a firecracker! 

A "fllpperdingerVis an old American folk toy originally made from 
elder branches or sumac. You can make one from Japanese kno tweed. The 
.Idea is to form a blowpipe with a plugged end. Air Is diverted through 
another opening. . A lightweight tiny ball with a hook is then blown 
Into the* air. The ball ten'dsYto hover on the blown stream of air. The 
object is to hook this ball onto the wire loop as pictured, below. 



V\00*^" 



b^^KnoV'^ 
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l^imny diddle 

8-10 inch section of h&rdwood branch, diam&t<&r o€ a pencil, 
4-6 inch ©action of satp .diameter p 
2 inch section of sama/diamater 
Tiny nail 



Often called a gea~tu& or a hoo^y stick, this is another aarly American 
folk toy* You must be sure to us© small branches from a hardwood tre&; 

and you will discover some woods work better than. others. 

♦ 

On the biggest branch, carve the bark away from, and smooth down, a 
5 1/2 inch section. Make 12 small, evenly spaced notches (see diagram), 
Carve and smooth down the entire middle-sized bra nch. Carve the small 
branch, as "shown TTn The "diagram Xthls Ta the "votdt") AttacTi~;R~ to 
the end of the longest stick wJ^th a smalX nail. 




t 



mm 



J 
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To work the wiximmydiddle, hold the stroking stick across the notched 
stick,. Put your index finger across so it rests lightly on the left 
1 side of the notched stick* Rub quickly and lightly, and watch the 
rotor spin, ' To change the direction of the rotor's spin, let your 
thumb rub lightly on the right side (instead of your finger on the 
left). ' - \ 

* i, 

Further Chal lenge s : . 

• 1) Xndian children had some q lever and interesting handmade toys* 

Do some research on this topic and then make some of their toys. 

25 Take a piece of Japanese knotweed with two joints or knots and 
experiment to make a \*hiatle. r 
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Activity 054$ 



GROGG COOKERY #1~-The Gvogg Oven 
by Hilma J. Smith 



TFocuax Tli© Grogg is, a wonderful creature who lives in the great out- 
doors. We is aM*ltti© bit- tit everything; frog, glob, human, and mag- 
ical mystery. Mack of a Grogg' a time is ©pentj^n and around water* 



Since they like to stay moist, they donjt, like spending time around 
hot, open fires cooking their meals. Groggs are smart little creatures 
and they have invented new ways to cook outdoors. 



Challenge: Make a Grogg oven and cook something in it. 
Materials and Equipment^: 

A TV dinner aluminum plate or similar item 
2 cardboard boxes—1 must hold the aluminum plate with 2 inches to 

. spare all around it; the other should be { a bit larger m 
Heavy duty. aluminum foil 
4 metal cans, soup, or fruit juice size 
2 pieces of cardboard to make a double-thick o^en door 
5-7 pieces of charcoal, matches 3 
A. charcoal starter (optional) —see "How-To-Do^It" 
Ingredients and utensils necessary to the recipe. you fchopse. 

How~ To~Do~It ; . - . 

1) Line smaller box with foil and nest it inside the larger box 

2) Make a "door" out of two thicknesses, of cardboard; cover the 
inside section with foil and attach to box as, shown: 




A— \if\e.ei 
-tartar V>cxX 





doiAsk«-4UkJc "door* 
Uru&d 'roll 



3) lace TV dinner plate on bottom 1 and arrange cans .to support your 
baking j>an. ,i ' ' s 



•' ~^ ' 4) Starting the charcoal—a fire- bucket: 



r 




larcyz. can 



Put a small .'amount of titular An the can, plua fire Starter, and char- 
coal (5~7 pieces depending on size o£ Grogg oven, outside temperature, 
and overi t eim perature disired).. Light through/one of bottom holes. 
Swingle' help> it along, if necessary. BE CAR|FUi! u- • 

5) When the coals are wel^-started, clump them carefully onto the TV[ 
plate, and pre-heat your oven five minutes. - 

■ *■ ' * • 

6) Put; one of the following recipes in the oven; prop^ the door open 
a tiny bit so the air Will allow the qharcoal* to Jmrri. 

General Notes : Allow pne^half hour for starting charcoal pre- 
heating oven. Have water J>and;£ tor fire safety. Clean up the ax^a 
when you are through.' ■' _ . 



Grogg Recipes : 



>Phpooses -10 - . * ■ * 

:-v 1 iljr.r hot dogs ^ 4 - 
2 pkgs.. refrigerated biscuits \ 

1/4 lb, cheese w *' ' 

Slit hot dogs, but not ail 'the way through to ejich end. Put a strip 
of cheese in the slit. Wrap each hot dog in two' biscuits, leaving 
otie bare ©pot -at one p end on side where slit was made (so youVcan keep 
vthe cheese side up)V I^lace on shallow pan and bake in a hot ovepi . 
about 15 minutes or* until biscuits are*brflwned. 



;|er|c 



•flise {2nd Shine$~ 

2 Tbsp margarine 



473 cup .broVn sugar 
1/3 cup raisins > . ( 

^2 Tbsp. w,heat germ . ; */. 
1/2 tap* cinnamon . 
3 tap fruit juice or water" ' 
I pkg refrigerated biscuits 



\.. Mix sygar and ^cinnamon in* cake pan. Add, \ margarine and" put/it in ..the 
* . V Grogg -oven until it melts*. . X&e careful— it burns quickly) -Remove 
. \ \ %r.o$ oven, '"ajitiV- .and laprinkle'Jwtpl^.wheat germ and •raising • 'plate bis- 
\ i cui|s on; tpp^d'b'|ke I' about JS-20;piihutes in; hot .oven./-. % ; 



,4 -.,,.)„'. 
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\ 
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sdppt&e - # apples 
8 apples 

,1/4 cup brown sugar 
1/2 tap cinnamon 
.1/2 cup. raisins ' 



Wash and core apples. Place in a baking pan. Put ralains and sugar- 
cinnamon mi* in center of each apple. Add enough water to cover 
bottom of pan. Baste occasionally while baking. Bake about 30 
minutes or until apples are tender. (Moderate heat.) \ 



Further Challenges t 



I _ 



i) Invent your own recipes to use with the Grogg Gve|L 
I) Make posters on outdoor cooking safety. / 



?er|c ' ; 
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Activity #55 

GROGG COOKERY 02 - Tin Can Stove and Buddy Burners 
by Hllma J. Smith 




Focus : The Grogg' Oven (Grogg Cookery //I) is *a neat thing , to cook in, 
but the Groggs, being very versatile, also invented something to fry 
on. Jt's a tin can stove that fits over a "Buddy Burner." It has 
sharp edges, and becomes hot immediately, so to use it you must be as 
&w$g£uX -m a Grogg I - - -• s - - - 

Cb^leng£s Makfc some Buddy Burners and a tin can stove and cook some- 
thing^ • ' 

Ma t ar ial 8 and E^ui^mgn t : 

A No* 10 can~~a three-pound coffee can or shortening can may bjs 

substituted but they are not quite as satisfactory 
Punch-type can opener 

Pair of tin shears 4 
Pair of sturdy work gloves 

A hard rock ^ „ ■ . 4 

Tuna or cat food cans 1 ; f 

Corrugated cardboard strips 

Wax—tha fclnd used" for homemade jellies or candles 
A piece of string or small stub of birthday candle for wide 1 "' 

How-To-Do-It: * . 

3uildinq a Buddy Bu^rim^ ' . 

* v 

1) The. length of the cardboard strips used -in a Buddy Burner, depends • 
'upon the amount of heat you will need. Some examples: 4" for 
breads and pancakes; 6"" for eggs; 8-10" for hamburgers, hot dogs, 
etc.; 10" for baking, 24" ot^mdre needed for boiling. , Cold or 
4 windy days may require more neat. Experiment with the lengths . 
and keep notes on what you use\ 




2) Melt wax in a pan over hot water (double-boiler) V 

3) . Put the^e^rd board in the shallow can so tha| the holes in the ... 

corrugated strip, will be vertical. Pour the melted wax over the 
cardboard. Be sure it is thoroughly soaked, (Pour any excess 
, wax back.) A depth of about 1/4 inch in the bqttom of a* can is 
enough to cook with. ' >'. 

i ••• • ■ i ,v 

4) -Add a piece of string or candle stub to use as a wick for -easy 

lighting. 



Building a Tin Can Stove-' 

1) -.Have somepina liold the lean with- the open end toward y op while you 

cut a door with tin shears, Wear gloves! .Hake the cuts about 
A/ - two inches lon$;arid ' three inches' apart. Fold this cut- portion 
to the inside of \:he.can.-' Be careful because the edges are very 
sharp. . 

2) Dull the cuTt edges of the can with a hard rock. 

* • ■* 

3) On the closed end of the can, opposite the door. side, and just 
; • below the rim, punch three or fou^Nholes. See picture: 




A 




Using the fan Can Stove and Buddy Burnex* " • ' 

1) Pick as level a spot as possible.': It may be necessary to evep the 
; ground out a little. X£ thV'can is tilted at all, your food will 

slide off! If your, spot na"s grass* or weeds* use of glece of foil ( 
orfan aluminum pie tin under'^four stove and burner. 

2) Light . the burner and pl^ J>hest£ve over it +' DON'T TOUCH IT! 
It- gets hdt InfHied lately. 

3) If you wish -to bake on your" s'tovk." ins tea'd of frying, 
make a trivet from an old ^ can lie.' Cut on v dotted lines 

c as shown, but do not remove,-strips; bend- them back .to 
" 'form feet under, the trivet. ' (Wear* these gloves!) Set the trivet 
on top of the tin can stove and set /-mother can to bake 4n on top 

r of . the trlve.t. * - ' 

m . ^ • • »\ 

What* to Cook: Anything you can fry or cook on a griddle. Some old 
favorites: eggs°, hot dogs, hjuuburgers , pancakes, -"grilled cheese, etc. 

For baking, try anything simple that doesn't require too much top- 
brosming.- Gingerbread, torn muffins and packaged cake mixes work well 

The following recipes are special favorites of the Greggs: 

Egg-in~a~Bag ■ v . 

. ,1 strip of bacon-, cut in 'half 
. 1 tsp margarine o*r bacon grease 
w , l Ismail paper b'ag wit?h flat-bottom- 



Open paper bag and roll dofa thfe until the bag la about 3 inches ■ 
high. Put butter. In bag % Start cooking bacon on Tin Can Stove, top. , 
But bag directly on top' of stove beside the bacon. When , butter . 
melts, b.re*k egg Mi'and ^fclr until cooked-. Eat from* bag-4 . . 
no plate to wash T v 4 ■•■ / 

Johnnie -Gvogggm ' . * ' v • . . 

1/4 cup gingerbread mix/ 
2 Tbsp Bisquick , * 

1 Tbsp raisins ; ' 
""" "lTin>sp :! wa'tef ~~ ~ ; '•' -. - - 



cup, mix gingerbread mix and' Bisquick. Stir in raisins and* water. 
Dough will be thick.' .Have stove hot. Grease be#h hands well. Take 
the glob of 'dough and flatten' much as possible, • Brown on both 
sides. Remove from stove. Cool slightly. (May f tost" with cannea 
frosting.) \ ^ 

Gihgg. Bread 

• • ■ , • • . - *. • ■ 

Take a commercial refrigerated baking powder^ biscuit and flatten as 
much/, as possible. Put some ;coo king oil on the -tin can stove.- Brown 
the biscuit on both sides. Remove from stove, butter and sprinkle 
wifcb a cinnamon-sugar mix. For baking on a trivet: 

'• • .'. •• • " * ' ' : • • - > .... ■ ■■ ■ 

Grogg Cohhlav 

1/2 cup Bisquick * .* ' ' ' - . • ' • * 

3 Tbsp milk . ' ,, r " . ;• .;.';\ 

1 tsp cooking oil * ' - • 

berries or cut-up fruit , . \ 

; sugar and spices as desired ' * ■ '['< 

Grease* a clean tuna fish can.- Put; ^n a Xayer .of berries 'or^t-^iftV;*- 
fruit. Sprinkle with sugar and spifces, if desired', Mi^v^he^i^&k, 
milk, and oil and put the batter on top of the fruit. '^Jb^^^ftQ - 
minutes* >- : v.-^ 



Further Challenges: .. 

\1) Invent more Grogg recipes for the Tin Can Stove. . 

Think up some more uses for the Buddy Burners (strarting fires 
in. the fireplace, for charcoaf grills, -etc, ). 
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Activity #56 

NATURE MOBILES v _ 
by Joseph Abruacato 

Fbeuss An outdoor science experience for children provides many oppor- 
tunities for the gathering, observing, and grouping of natural objects 
on the -basis of similar characteristics. One reason for teaching a 
child to express himself or herself through artistic endeavors is to 
foster an appreciation for the commonalities that transcend particular 
~oI>Jaci^ ana^Ie~IMm^ 

of mobiles by children can assist children in achieving this end. 
Challenge; Collect and display natural objects as a mobile. * 
Materials end Equipment: 

Ebund objects such as pine cones, twigs, bark, stones, etc. 
String . . 

Dead twigs or branches (1/2 meter to a meter long) to use\as cross 
members *S % 

•How«To-Do«-It: " . 



1) Upon arrivfing at an outdoor site, discuss with the children, the, types 
of natural objects and artifacts that they may appropriately gather, 
during their stay. For example, an active bird's nest would cer« 
ffl-itilY hA inappr opriate, whereas in t erest ing stones or twigs might 

* be acceptable- objects to collect and retain; Aslr^he™"chilUrTm-nn3c~ 
begin making collections of objects that are, appropriate to gather.. 
V ' .»' ' 

2) At some time in the outdoor experience have the children use string, 
t^ape, and strong dead twigs to construcV.mobile.s -that display the 
things tfiey haye collected. You may wish to create a model mobile" 
yourself- to* use as a reference during the activity. - toung children 
may. have seme" difficulty ljtl getting "their mobiles to balance' and 
will require some assistance. Older childreri should be encouraged 
to create, mobiles^ithin-mobiles. 

- j , •.. * •., . * ■ • > 

3) - When the children a£e done,, have them temporarily suspend their 

mobiles on -tree,. ^jpiches'' and share with the rest of the class their 
raasons^for coliec^irig the various, objects displayed. 

The' £oXl&*tai$ a.fc<B 9ome ideas -for extending this* .activity: „ V 

1) Encourage oh^dren to create, mobiles in. which stability is: achieved 
*by counterbalancing less massive objects with .massive objects by. 
/placing the lessHmasslve objects .at' longer ^i||ances '" from the- : • 
fulcrum (the place where a orosst-membe* • is, suspended). ^'~**Xr3c 



2) Encourage group© of children to assemble giant mobiles 'by inter- 
connecting their smaller individual mobiles. 

3) Have younger children tell a story that includes a reference to 
r each object on their mobile. 

Further Challenges : 

1) Invent a mobile tha't would display living things in a way that 

would not harm them, and inake a sketch to show what it would look ^ 
like.' . 

o 

Build a mobile that would produce sounds as a breeze turned its 
parts. 

3) Plan a mobile you could m^ke that would remind people not to 
pollute the out-of-doors with litter. 



Activity #57 



PATTERNS POUND IN NATURE 
f by Alan McCotra&ck 



i 



Focus s Nature's architectural plan Is generally based on repetition of 
lines, shapes, and textures t patterns. Dictionaries define "patteims" 
as "arrangements or repetitions of forms or elements" and most any 
environment is full of good naturally-occurring examples. Look at any 
tree leaf and you can find patterns fo&med by veins. And, a qloseup 
view of any snowf lake l^£~T>rmtde~a - t^autiful^escample of repeated- 
geometric Shapes. A natural pattern hunt can provide kids with a good 
texperienee in close observation and more_of an appreciation of the 
intricacies of apparently common and uninteresting local environments. 

Challenge t Seek and collect impress ions' of as many different natural 
patterns as you can find in a local env^Lr^nment. 

Mat erials and Equipment i 

— • 

Plasticene clay / 
Discarded jar lids 

Writing, on art, paper m 
Crayons or soft pencils 9 
Cameras' (optional) . 

How-»To~bo-It ; Kids ©an work either in groups or as individuals on thia^ 
activity. You can develop some interest by showing them samples or 
pictures of some naturally-occurring .pattern* (honeycombs, bubble 
clusters, snowf lakes, reptile skins, etc.)^ 

Challenge the kids to seek out and make imbresslons or sketches of as 
many items on the Patterns Challenge List as they can. 






Patterns* Challen ge List 
Try to flnd^ natural examples of some of these patterns; 

Repeating Lines 

«— parallel line patterns 
>- intersecting (crossing) line patterns 
."— ^radiating lines ~^^> 

"•-branching lines 

• $piralC(^) 
;,,RSaj^eating "circles 
Concentric Circles 
yrianglei ^ ^ \^ 
Hexagons /*\ 




OoO 
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Spheres (round or ball-sha^d) 
Others 

It is a good idea to instruct youngsters to avoid any destruction to r 
the study sit© and to discourage collection of natural objects. 
Instead, they can make records of theirV'f inds" in several ways: 

1) Crayon rubb ing s — Th i s works best withXpatterns having a raised 
•texture. Place a piece of paper on thk surface of an object, 
and rub the paper with the side of a crayon. A good impression 
of the object may result without any damage to the object^ 



2) P 1 as t icene imp res a ions — P 1 as t i c ene (or otheix soft, oil -based 
modeling clay; can be Vsed to make nifty "impression plates." 
To do this, fill old jar lids with PlasticeneNand smooth the 
clay to make a level, even surface. Objects firmly pressed on 
to the clay surface will leave a detailed three^imensional 
impression. 

3) Pencil s ketches - -Some patterns which lack texture ,^ay best be 
r eco rded~ by skit ches . 

4) Photography*-- The new breed of "instant" cameras are tyleal for 
this but standard cameras requiring dark-room film development 
can provide beautiful images of nature's patterns. 

After kdyds have collected aa many patterns as they can* have them 
present/ their results to the class. Consider questions like: Which 
pattern's a^e most common? » Rarest? Are some patterns most common in 
ahimal/4 and Others in plants? What patterns' occur in non-1 ^ing 
natural objects? Which natural" patterns have people copied or 
adapted? . - 



Further Challenges : 



1) Make' a collection of impressions of people-made patterns and 
compare with the natural ones. 

2) Select one of your ndtural patterns and use it as the basis for 
a work of art (mosaic, painting, sculpture, etc.). 



v. 
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4 .' Activity #58 

ROCK SKETCHING ' 
by Dorothy Alfke 

Focus : Small pebbles and stones are found almost everywhere. Children 
pick tHem up and toss them, or scuff at them with tfheir feet. But 
pebbles as art? Certainly I Many stones leave colored marks whem 
rubbed across sandpaper. Children will discover that although the 
mark most rocks leave is the same as its outside col or, so me ro cks ^ 
leave different colored marks . Some rocks leave no marks alt alTT ' 
Some are soft enough to wear down from being scratched on sandpaper. 
These properties in various rocks will be discovered by students 
through trial and error. 

Challenge: Find a good variety bf "sketching .rocks" to create drawings 
on sandpaper using roeks as pigments. , 

Material s and Equipment ; 

' ' • • - \ 

Sheets of sandpaper, preferably fine grain \ 
Paper bags, shoe boxes, or. something to collect rocks in \ 
Egg cartons 



How-~IEb~Do~It ; Before starting on a walk to collect "sketching Vocks," 
hold a discussion on where are some good places to' find small rocks „ 
(around bases of buildings, stream beds, gardens, etc.), 1 

" * • ' v " ' 

,.Give each child or small group\a bag, or box to collect the rocks, and' 
v a 3 x 5 piece of sandpaper to teVit the rocks for "scratchability." 
Show them how to firmly stroke the' rock across the sandpaper to produce 
color. (Also, caution that mud or dirt on a rock will leave color • 
traces.) Encourage the children to find as many rocks as possible * , 
that produce different colors. ' • , 

When all the pebbles have been collected, they can be sorted according 
.to the color marks they make and placed in egg cartons. Each chUd 
/should have a sheet of Sandpaper (full or half) and a small piece for " 
'* test marks. (The art teacher may be interested, in directing this t 
activity.) The soft colors of rock marks determine the kinds of draw- 
ings best suited to rock sketching: winter scenes, Indian or pioneer " 
life, mushrooms, wild animals, etc. Some completed rock sketches could 
be exhibited ^s motivation. »."'*'» 

* - * • 

Further Challenges: , . • 

• 1) Children may be challenged to expand the range and assortment of - 
color* obtained in the initial collecting trip. Fpr example, rocks- 
-.jwbire4*-^i?ee^^ 

Children quickly recognize the problems of drawing pictures with 
no green pigment. » J * * : 



Indians used* finely ground fl rocks to raake\paints t Children c'm, 
use their ingenuity to develop effective ways *oy produce/ fine 
powders from their rt>cks v Then, experiments caft* '.fcft-toade ■ to 
see which liquids produce the beat "paints!* j^en with > 

powdered rocks, (An alternative would.be iff tis<* ll^tat^ M 
r©f$rences to find methods for making paints' from rocks aM * A 
to fii>d wayf of powdfering their rocks k ) 



v 
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• ' • Activity "'#.59 

CEMETKRI,ES - SITES FOR -MUtTX -DISCIPLINARY OUTDOOR EDUCATION ' ' , .; 

* • * - " .\w 

by William Sorensen 

• . y / ; •■ * .• 

. Focus;, Learning activities conducted in t aameter£es can strengthen 
students* skills in observing, graphing, oompu tat ibn, hypothesising, 
and problem solving, ' - % 

* * " * 

* Cemetery a cti vities can also be useful in values education whej^ues** 

Ttloft$ like these are considered si What" ia~tlj«^jpule^9e o¥ a cemetery? r - 
Why. Is it located where it la? How do burial rites and/ procedures 
va'fy among different^ cultures and religions?* How can: tombstone 
inscriptions ," and symbols be ^interpreted? - '< , : ; *''****r¥ 

Challenges^ Make inferences about language patterns architectural 
styles;, and customs of past generations of. people by observing a 
,'cetaetery. Make inferences about diseases and/or epidemics prevalent 
in. past generations of ^people, ^ntarpret. symbols found, oh tombstones. • 

■■■ ' • - ■•' ' " • • " ■ * ,; ". ' ' • 

Materials and Equipment i . j[ •'' • 

Crayons or charcoal sticks . &. 

Large newsprint' paper . 
Masking tape- • 

jland., lenses • . • . 
.Compos •" . 
.Graph paper * - ; , ' ' . - / •. '[* * \ 

Cameras (optionally ' £*■ :'~ r ~™; — - • ^ ' : 

How~To;*Do~It: Tliese activities might be dope as parf of; aifcher Vaocial 
studies or geology uhita, vXttiey are als»0 good in. the mathematical areas' 
of gracing, estimating, ^eou^tdngj, and.' statistics.'; ^; v , (. ; 

A set of rules s hould betas' fcabl jibed-* before taking youngsters to a 
cemetery. (No unnecessary shouting, play, wfd&t^Llhg' horseplay 
allowed « .- Monuments and J.andacapihg\ should" not b% disturbed or defaced .1 
in any way.) It is also wise^ t^ obtain' pe^smiss'lo'ft for your visit, from • 
the organisation that operates t)ie cemetery. • ^ 




When your .class arrives at the cemetery.) Uet 'up, boundaries for ' study ■ •' « 
areas of approximately equal size ./(Natural opj acta like rbads, trees, 
and large monuments can be , used as boundary1fcker8c>f; '^ssign groups o& 
four or five youngsters to each study area. Wave.eacli group, then study ^ 
' as. many mo.numents. as they can and . fecojd lnfo # ifmatl«n on M3ujs|fegj^|t^ 
sheets like this oner ' . - V • . , * ' - 4 



9 rfoNWtENT DATASHEET 



Student* s Name: 



Name(s) on monument: n 

Date and place of birttiV 
Date and place of death: , 
Age (years and months) : 
JFaiuily relat ionshijps given : 
Cause of death: 



fu e fe " ^. " i ! ;r ; >Hi ' . . 



Type of monument (identify the shape on the "Types of Monuments" 
handout) : 



Size of monument (height, width, depth): 
Monument material: ^ - 

Inscriptions: _____ , „ 

Symbols (make 4 sketch): ,_' 

Direction monument faces: , . , 



Signs of aging and%r deterioration: 
Other observations: * ^ 



A'fter groups have collected data on a reasonably large sample of the 
monuments of th&ir study area, they can consolidate- the data. One 
simple way to do this is sort the information into 1 age categories* by 
making tallies on a worlcfehe^t^like- this on^: 



Age (Years) 



Age Groups as S hown by Monuments 
Male Female " Cause of death (if known) 



- 0 


- ,5 


6 


~ 10, 


11 


- 15 * 


16 


- *0 ' 


21 


- 29 ' 


30 


- 39 


40 


- 49 


SO 


- 59 • 


60 


- 69 


70 


-.79 . 


80 


- 89 


90 


o'x more 



18 



S£3 

i . 



Hhm have youngsters consider questions I ike the following; 
D Which age groups hav® the greatest numbers of deaths? 

2) Did Wales or females live longer? % -. 

3) Is there an age group that had as far greater d&ath rate for - .* 
females than for males? it so t .why? 

4) Is there any evidence of epidemics of disease or other calamity? 

5) Can you make intelligent guesses about the wealth of people- buried^ 
iiL your atudy _£it&? EqwV - _ : V . 

6) Are there difference© in spelling or language styles from what yod 
are accu^tomad .to? 

2) Are ther§^ ethnic groupings in the cemetery? 

8) Is- there a relationship shown between time period and family siae.? 

9) Where is the oldest section o£ the cemetery? Who were some famous 
contemporaries of people buried there? 

10) Do most stones face in the same direction? If so, is there $ 
reasoqji? 1 ; 

tombstone 'Rubbings: An enjoyable method for recording d^tta from monu- 
ments is by rubbings. These can be done as follows: 

< »■* . 

1) ; Pick's monument with an interestingftiesctription of art work* 



*2) Carefully pick any «moss or lichens off the area to be rubbed. 

3) Tape a piece of newsprint or light paper over the area to be rubbed* 

4) With a back and forth ntotlon^ rub the side of a crayon or charcoal . 
stick over the paper op the stone. — - . • * 

5) Do this until the letters or art start to appear. I,f the paper 
rips, £&ae up on the rubbing. 

6) Be careful not. to go over the edges of the paper onfcp the S£one. 



7), . Practice first on a penny, tree trunk, brick or^til^ wall. 



1 -Re f e r enc 9 IMQ ™& t io n : The following information about; types of monu- 
ments ISd^The^uea^ n gs of symbols used -"might be helpfuLto your students. 
Ditto copies of the data could be supplied to ea?h group. 
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A. Cro&ses 
6. Gothic 

i 

C, Obelisk 



•\ 

Types of Monuments . 

Any h©ij|t or size and any type of material 

Usually marble. 'They had a pointed arch and were quite ^ 
popular into the late 1800s. The average height was 
v around 90 cm* k 

Normally marble and tim>&®& from ancient Egypt. A verti- 
cal shaft up to 150 Sometimes topped with an orb 
or other symbol. Aboul 1890=1920. 



D. . Cross -Yajuit As above but had § vault ro of, a nd no point. 

Obelisk * t • . 



^Tablet 

F, Pulpit 

G, ♦ Scroll 

H, Block 



Ii^cTiption 

J.-' Lawn Type 
Plaque 



* Vertical, "iio point/ to 70 cm. horizontal to 90 cmv\ 
Marble or granite with a round arch -top. Sometimes 
found in pairs as the ten cpramandments. 

Vertical to 75 cm, , average / There was a slated top 
containing the inscription, The^-were marble or 
granite^ and sometimes the top was an open book. 

Granite,- sometimes opened out but always "liorlssontal.* 
Average 30 cm. ' . . ~. 

A granite piece sometimes with a rounded ''top. First 
started to be \ised around 120, freight average 60 cm. 

Height 15'cm. Top is horizontal not flat as a pulpit. 

i 

Granite or metal. , Flush to the ground. : Since 1940. 



\ 

, \ 
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Monument Symbols * 

Skull - with bones or wings "Death's Head" - death 

Coffin r Open or closed - death 

Hour glass - life passes 

Sickle or Ax - Wath, Griitf Reaper 

Lamp' of Li'fjj^r Extinguished - death/darkness 

Weaping Willow - For those left behind. to mourn 

Urn - Receives all that is mortal 

Urn With Tlame - Soul rising V ~r • . 

Wreath. - Mourning 

Harp with Broken Strings ,*» No .longer working ^ 

Flower Bud - To bloom in heaven, death of a child * " 

Lawb Innocence, death of a child 

Cornucopia - Full of life, death of a chiXd 

Broken Flower - Life cut in full bloom, <$©ath of a -child 1 

Cross \ ' 



•Symbols 1 of Christianity 



Bird 
Dove 
Cherubs 

m 

Vine - Christ is vine, Christians are branches 
Hand pointing. up - Gone to heaven 
Laurel' - Victory 



Further Challenge:' Interview some senior cltiaqns regarding 
iiv<W and any information ttiey can provide on past disasters 
town. Ask "How has the town, county, country, w^jrld changed, 
yoo Vere my age?" 



their 
of the 
since 



**** 
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/ * / , Activity //60 

CREATIVE QUTDQOB EXPERIENCES, FOR PRIMARY CHILDREN 

r . * , 

by Mildred Moa<£tiftm 

i ^ 

Focus y Enjpyable outdoor activities for primary youngsters can cut 
across disciplinary lines. In any one activity kid© may be learning 
, science, developing language skills, and learning how to work while 
cooperating wich others. They c^an also learn to use^lmagination to V 
m&fee tha outdoor world more fascinating. 



ghail^nges: invent stories tra^d tm cloud formations ; ■■; <& refu lly — - 

listen to all the sounds of an outdoor environment. Find solutions 
/ to "Treasures of Nature" challenge cards, foqperienca an outdoor color 
hunt. Find out what it* is like to experience the world while blind- 
folded. Write an environmental riddle. 

* No td paper and pencils - * ' i . 

Felt or construction paper Squares in a variety of colors 
Blindfolds • • / 

. / \ * 

Howr^^PorLt • Here are some activities'! have found s^cc^ssful at the 
K~2F leve^:, ' - 

Cloud Mythology — Divide children into groups and have them establish a 

leader for each group.. Have each group movft_t:o a dlf ^ereat-iare^ o£- 

your school lawn. The youngsters • can then* lie on their backs and observe 
the clouds above. Each group should try to" visualise people, animals, 
pr objects in the clouds they observe. Then they can invent a story 
about what they see,. and present this later to the entire class. 

Sounds of Sil'enoe — While lying oft their backs* in a pleasant outdoor 
environment, have children close their eyes for five jninutes. During 
this fQriod they should try to listen t/o all the .sounds they can he#r. • 
While doing this, they can think about these questions: m 

\ x " * ' ' ' 

1) What^produces loud sounds? 8t^ft sounds? * 

2) Which sounds are, happy? Which ones ar**sad? 

3) Which sounds are man-made? ' - % 

4) Which sounds do^you like?\ Dislike?' 

5) Do you hear sounds ydu have never heard before? - . , 

An enjoyable class discus^on may follow as children share their listen- 
ing experiences. . * 

. r ) • • 
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Treasux'B8 of Nature — Write ilm name& of different- natural objects and 
organisms on cards. Give groups of /children one or mbre c&rds and 
challenge- them to find examples of what's written on their 'cards. \ 
Here are some samples of challenges for the cordis: 



Find a blue feather. 
Find something that crawls. 
Find something that is winkled. 
Find something red thdt is not manmade. 
Find something thaV is both hard and soft. 
Find something th$t is changing. 



s .Color. m Huirt const^ction Pi>?r in a variety of • 

colors on the ground. Send children off to find both natural and man^ 
made objects that match the colors . Whe$ they find ^colored object, * . 
they place it on the matching -felt ot papfer. 

This is an especially good activity during fall in areas having broad- ' 
leaf trees with leaves that change color. * - 

> You've My Eyes-* Obtain enough blindfolds so you have one for*each pair, 
of children. - Have children, work together in pairs .and take blindfold 
walks. One child is blindfolded and is led by the other to touch 
plants, pebbles, seeds, pavement or any other non-harmful objects 
available in the local environment. After- a short time the kids 
reverse roles. , 

• ' \ • - % 

Afterwards have children share their feelings about the experience 1 Did 

objects seem different, frightening, or more interesting when experienced 
while blindfolded? -Did you trust the b'oy.or,girl who led you around? 
Were you more aware of sounds" or, smelly than usual? 

Env%Porirn@ntal Riddles*™ Divide your class into groups and have each giroup ■■ 
survey a study #ite to find a living organism gr some non-livihg object 
that th^y feel is interesting. Eaqh group keeps secret its choiceand 
makes up a riddle about it. JWhen all groups have accomplished this; the 
entire class #alks to the various areas where groups found their selected 
Natural objects or organisms. At each site a group presents its riddle, 
and kids try to guess the answer. Here is an example of this sort* bf 
riddle: ■ 4 . . • , 1 

y . - > * 

I live in the ground. 
I have short brown fur. 
I jam about as long as your h&nd. 
I run in tunnels under the ground. , 
.4» What am I? 

(Answer: a «mole.) • 

• * 
How Do We Yeel? At the end of an outdoor activities session, I have 
youngsters' join, hands and- form a lar&e circle. /Then I instruct tphain 
to close their eyes for one minute and think a "happy th&ught" about 
che best thing they feel has happened in our outdoor session. Aftejr 
opening their eyes, boys and jfirls share their thoughts with the rest 
of the class.' is-- helps .us finish on a pleasant and positive note. * 
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"* •'• , * • 'Activity #61 

SENSORY AWARENESS CIRCLES \ ■ 
* 

by Alan jMcCormack * 

focus:" Most people, kids included, spend most of their time a state 
of vague awareness of the world around* Many rarely take tim& .to rfally 
explore even a small portion of the world with full attention and appli- 
cation of all the senses. So, an experience in total-immersion observa- 
tion of some common object can be yortliwhile for almost any person of 
any age level - 

Challenge: Totally observe an object so that you can identify >it &v$n 
while you are blindfolded. 



Blindfolds (a torn**up old sheet makes marry) 

Rocks, pine oones, of other common objects\ found in your outdoor 

study area ' ♦ 
Paper or cloth bags (for optional challenged '" j 

* • ' Y 

Hpw-To~Do~It: Visit an outdoor study site with youir cJ^ass (any places 
will doX* Decide upon stiljne group of similar object^ fecund at the site 
to xise\for this activity (rocks, ^pine fortes, corncobs, tre£ leaves-- 
almost anything will d[o as long, as 'the objects show some variation and* 
the supply, is adequate for each youngster to a have\pn&) . , 

Divide -the class v into groups* of «£ix to eight, students. Each group then 
forms a circle, and rhe kids sit on the ground; Each youngster is given 
one object to totally observe during a five-minute allotment of time. 
Then, aljl objects ar£ placed in the qeute.r of the circle and mixed 
together randomly ♦ Kids in each circle put on blindfolds, pick objects 
from tfre pile, and pasip theiji around the circle until they think they 
have found their "own 11 object, , (It may be *wise to h&ye kict^ write * 
their initials on their object before putting on blindfol<i^~**thus avoid- 
ing arguments later,) When everyone; feels certain he/she tvrfs found the 
correct object, ^remove blindfolds. You and the kids-may be\amaeed at 
how well they can observe and find the objects when a true effort is <\ 
made at careful observation, % 4 \ > 

Further Challenges ; \ 

■ > ■ u < ' * r *'\ 

1) Put single objects in paper and cloth bags. Have m each student 

observe one of these through sense of touch only. Then put al\ 
objects in the center of th§ senary awareness circle aftd See \ 

■ 4 " r. osn ident ' £y cheir o : iae > • hroush visioa axone - • \ 

2) "Most people see 'but do not observe, " ^Discuss this statement with 
kids after participation In sensory awareness circles. * \ 



\ 
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*• " r Activity //62 

* j , 

THE OUTDOORS AS A SPRINGBOARD FOR WRITING 

i 

.by Joseph Ah rusca'to ^ ' 

Focus; The improvement of writing skills is an important component of 
elementary school language arts experiences.. Outdoor science activi- 
ties can provide many opportunities for children to become interested 
in expressing themselves through writing. nAnd, they can- make the : 
writing more fun and relevant to actual, 'rather than vicarious^ exper- 
iences. - 



Sj|^y^5ife£g. : After outdoor activities Children can: 

^ Write and draw posters that describe their outdoor experiences. 

v -- Write letters to others about some facet of their outdoor v 
experiences . . " 

* — Communicate observations made in the outdoors. 

w*> Keep a written log 'of their experiences. 

— Write a skitf describing portions of their outdoor experiences. 

Ma t e r ial s a nd Equ ■ ipm e n t : ^ \ * 

f - 
Paper and pencil . * ' / 

Optional art supplier 

How-To~Do~It: „ . 

1) After children visit an outdoor education -site they can write ■ ^ 
letters to newspapers, community officials, and potential visitors 
concerning such matters as observed pollution or the encouragement 
of greater utilization of the.site by the public. 

2) Children can create a series of 'posters for ^placement on^school * 
bulletin boards that share the experiences that occurred during 
their outdoor work. 

3) Young children can be encouraged to dictate to older children, to 
you, or to their parents, a story about an interesting observation 
or incident that occurred during their putdoor frork/ They can use 
the written transcription of their experiences as a source of new 
vocabulary words* • I ± 

4) Children who participate in an outdoor field experience canfbe 
encouraged to keep an ongoing written log of their work. Young 
children cart be encouraged to accomplish the same end by making 
tape recordings of. their experiences, 

5) Children cain write skits qr plays that depict various ^observations 
and incidents that took place cturing their outdoor experience. 

• ^ ' 202 • • v . ' 
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6) Some children may wish to refine their written work to the .point 
_ at which it becomes appropriate for submission to a school or 

r ' community newspaper. 

7) Some children may enjoy adding art work to the written products 

• that result from ^rheir outdoor experiences* Such illustrated 
written materials can then be used for bulletin boards t school 

t . displays and even as "gift" books for parents. 

Further_Chailenses : 

1) Write a rhymed and unrhymed poem about somethihg you observed during 
your outdoor work. Which poem do you like best? Why? 

■ * .v 

D Write a short story *about a li^ng thing in thp outdoors that* 

receives the magical power to observe and talk to humans who come 
to visit an outdoor are#. What would the plant or artiraial say? 

* What questions might it apk of the person who is writing? 

4 S ) > 
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^Activity //§3 



by Hilma J. Smith 



Focus: An activity to open a young child/ s eyes to the fact that thjir© 
at© many, kinds of rocks. Any place where small rocks can be found is 
suitable. Knowledge of geology is not necessary for either the child 
or the adult in charge,' * « ; ' f ' 

* • . * 

Challeng e:. Fill- each compartment of an egg carton wi tly 6 : specific type 
of rock you have found. " . 4 ' , ' 

Materials and Equipment: » ■' 

An egg carton for each participant or group . # 

. Small labels that can be glued to t,he^ box ^ ' * ' r , 

Fences or pens * ■ * ¥ ' 

/ 

How-To^Do'-It ,it desired, have a brie/ discussion on rocks. What are 
they? 'Why are they here? How were they ., formed ? . Can we tell what they 

are made of? - ... . .^^te^'Sr'' '. I'**. V 

. Encourage, ^he children* to come up with- "types 1 * of rocRs,^u'ch as flat w a 
rocks, glittery rocks, round rocks, speckled jrtc)bi, v '^^ka'"-:BlyiB^L.:itke 
animals, lucky stones,- (banded all the way around), etc.^ '" Write, ©acjrt 
type on a label and glue it* to the lid above a compartment^ v 

Now you are ready to search for rocks to fill the carton. A- time' limit 
can be set on. this, or it can be an ongoing project-. At the completion 
of the activity, have ,the gmpps or individuals share what they found 
with pthers. Have re ferenee books available for those who wish to know 
more. . - '» 

Furthe^ Cha llenges : * 

1) * Use- the. '.'pretty" rocks in some art form — rock mobiles', 'rock 

collages, etc. 

2) . Select a rock shaped like an animal, give it a name and make .up 

a story about it. * ' ' 




I 



2 



200 ' 



■•"■«' Activity #63 

WHAT TO DO WHEN YGU HAVE TEN MINUTES LEFT ' ' . 

. ' ' 4 • * 

* * * % * 

by Patricia Chilton " • 

. ■■]. . ' • • •; ' ' . ' ^ • 

Focus 1 1 Have you aver taken your- class outside for a AO-Mnute ^lesson, . 
but eM*eryone was finished in 30 minutes? "What do we do now, teacher?" 
is an all-»too-£amiliar question. */ ' 

What you need to -have is a repertoire of .very short, worthwhile outdoor 
games or activities arequirtog very JLlttle preparation.; Herey^ar© some I 
Tiave~~Touhd u set yl Tor ^hecwrexpScXSd Wt^oTfg-lssttng— ten ktnntsr. - 

Challenge: Participate in -an interesting game or activity during the 
last ten minutes of a class trip outdoors \ .* 

Material s and Equipment : 

None required , - ' ^ 

i ■ 
. » i - 

How-Yo-Do-It : Get right to* on© of these quicki-but^f un activities if 

, kids have finished with their major outdoor activity of the day. "Dead 

time" with restless kids can only lead to problems,* 

The Per feat Observer Gams: Have kids sit in & large circle. Pass a 
twig, leaf , rock or othe^ Qbject around the circle* As each student 
receives the objbct, he/she states one observation of the object (using 
any. of the senses). ■ ■ \ ] ■ 

. * • ■» 

Rules: „ , ' i 

1) Listen well, If you repeat an observation made by someone Ij^e you 
- are' '"out." " f ■ • 

. 2> Only observat ions \ not infer ences , are acceptable. Statements about 
an object's purpose,, uses, or inside non-observable structure are •. 

not observations. • 

' • ^ 

Pass the object around several times. Everyone will be amazed at the 
number observations possible. v ' 

Sup&r Soil : Challenge students fed name or f irid something that cannot 
be traced, In some way, back to soil. When an object is suggested, have 
the class help you trace the material 'making up the item back to soil, 

^Examples , , * 

glass » ' leather shoes 

aand « soil, ■ ! grass 
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'202 ; 



T exture Descriptions : Have students sjt at least one ami's length ' 
away from each other. They then close thsir eyes and use their hands 
or bare feet to feel the area around them, Affcfcr one or two minutes, 
ask youngsters to write d©scripti6ns of the |JKturas they felt. 
(Instead of Writing .the -names of objects- suchVa so Tl , pebble, stick 4 , 
grass, they should describe the texture. This isn't so easy, -but it' 
a good experience in using 'axlje chives. ) 

Instant Scavenger Hunt: Whenever going* oh a field trip or outdoors fo 
a lesson, have a set of file' cards with you. Each card should have 
one of the following challenges written on £t: 

Finn* something a\bird. users for nesting material n 

Find a ^©ed - t * ■ A 

F.ii^d five pieces of litter ; - 

Find something that shows signs of erosion 

Find an oak leaf % . 

Find something that makes its own food 

Find something red 

. Find something that is not living now and never was 

Find a bird's feather . 

Find something a squirrel would eat 

Find something showing tnat nature recycles materials 

.Find something that shows change \. ' 

Find an insect home , . 

Caution kids to collect only very small quantities of materials, and 
not to collect at all when doing so would damage an environment. . 
(They can write descriptions in this situation.) ; 

Pass out. one card to each student and challenge them to meet the 
challenge within 10 minutes. Results can be discussed later back 
in the classroom. •' . % 
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APPENDIX 
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Plans, for instruments your atudentjs, can 
build to use in. outdoor studies. 
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HYPtfGMETER 



A hypsometer Is used for measuring heights of inaccessibly objects 
(tree .tops, clouds, model rockets in flight A etc* )•• A simplfe one 
can \>e built from a drinking straw, protra^t^r,' string cuid, a metal 
washer or other weight. / % • , 



V 



To^f^e. a "hypsometer, measure a baseline (30-50 meters) from the 
**> base of^Hree or other tall object you wish to measur^.A SitV 
through th% straw to the tre^top and record the angle of Itel'evation 
as' shown; on the protractor. The angle on the protractor ^is identi* 
. c al to th£ angle of elevation -of the^ large .right tri angle shown In 
, the "Using A Hypsotne£er n skietbh. to find the heigrit of th& tree, 
plot the large triangle to scale on graph paper* Then you cafT q 
determine the height by simply ( counting the graph paper scale ^ 
■units covered by the tree. 
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CE3T BUG CATCHERS 



It is ofjten difficult to pick up small inshptsi without injuring r 
thorn. Here are two device^ -kids can use to alleviate thfe problem. 

Sticky-side out masking, tape on the end of a ©tick can make 
a niftry bug -catcher, t^rtpiy touch the sticky tape to a small insect, 
and you've got him! ' The insect c&n be removed from the tape by 
gently prying him ,16ose with' a toothpick. ¥ • * 

l^pe 2. Make two holes in, the top "df a baby food jar. Place the 
ends of two pieces 6 F rUbliaf 6 r plastic t€fb^ 

*tfnd attach th$tn securely wi£h silicone c&ment. Screw the lid s ' , 
firmly onto 'the jar. 

When you inhale air through on® tube, you will find the other tube 
acts like a vacuum cleaner. The, air stream moving into the fube 
picks up small insects and deposits them in the baby foo$ jar* 
(Don't worry! It would be pretty hard to suck one up „the tube 
into your mouth.) 
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ANEKOHETER 



An anemometer, or wind speed indicator, can be built from oal^tag, 
itfiird* a- cork, a short piece of glass tubing, a nail, and ^rwood^ 



Begjfry construct ion by making con^-shaped windcups from oak tag or 
other heavy paper, €ut semicircles from the. papgr, fold and join 
^with tiap& as shown in the diagram. Use heavy wire to attach fout" 
windcups to a cork, as 4 shown. Use a strong glue to secur.e the cups 
to th^, wire. ■ Obtain ti short piece of glass tubing which has one 
cX6sed end (the arid can be closed T>y meriting' in ame) T Insert 
the closed end* of* the tubing into the carle— this will form a low 
friction bearing When placed on a nail fastened to a b-ase. 

To calibrate your anemometer, paint one windcup a bright c^olor, - 
Hold the anemometer out of the window of a car while traveling 
at iQ-tnph, Count the number of turns of*. the colored cup. This % 
will -give you the number of turns to expect from your anemometer 
in a 10 mph wind. If the anemometer, .turns twice as ma^y tun>s in 
a certain wind, then you know the wind is 20 mph, and so on. 1 
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This device will measure relative amounts of moisture in the atmo- 
sphere (often called humidity). 



To build one, use scrap wood and assemble as shown to form a base. 
Obtain a long clean hair and tie r it to -a piece of sharpened clothes 
hanger wire. Wrap it:* over the dowel and attach it to the wooden 
upright with a thumbtack. When the $ir is dty> the hair shortens 
and raises the pointer. When the »air is moist* the hair absorbs 
moisture and stretches/ . . 

• * * 

Suggestion: blond hair works better ttfan dark hair. 
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